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a * * *> a vfrSftflj^ a i/ s V«»f®fij £ > HSO a * * ~> a 
S'lMWIH^ «3^^y3^W?^ **W«Wl001^*itt*n'»flI*iafe*o £se 

[0 0 4 2J 

• 3 * ? -> a ^l&SHSfc : 

->3 >WiI£n£3l&o 
[0 0 4 33 

4: a * * v 3 ^#T*fiI£ $ ftX v» S W M\ L 7 7 7^f-^l:, 

[0 0 4 43 

3 * * ~> a ^fefflft 4: „ mm% 3 * * -> 3 ^j&jftlfo fc ol^ h 9 > ^ h * 
<DT-9<on$k*ft % 1"&;b*>> S*l 3 ^> ^ y 3 >»^$f^' 7 r ^ f> h 7 V 
bJf-f-* fci«*ffiU »*Ha*^'>3 ^^jftfiJOSHS^y 7T^t*S&tr 0 
if i n ^ ^ y 3 f;t 7 7 7*^ YVZsXtf- VmT-?*Wtfr&L 

r-?mmm~. 7 7*n-y 3 >mm*m§L, mmu-vrnmuiooz^ £&%a-r2> 0 

7 7*H"-y3 >fl|«fcl±, fttitlf, 1> 9 > M7°n b 3 ;v_t&- HTTP (Hyper Tex 

t Transfer Protocol) fcttofc^-^aBHtJW t> *lTV*«gt£\ HTTP^y V^X^ £*<D 
iUf-^ ttSlJ tfM *LT v» S * Tpf Context-type * # ft & 7-*- * ^T- 

^ X£ ^Context- length* ^OttT?**,, SIJcoW £ LXit, RTSP(Real Time Streaming 
Protocol)^*? v 3 >-eft^$tL^>^ * h V -5 >X<7)3 

* * -> 3 ^f&gU^fc ifC* * o * fcSU 4: L T FTPOWftl 3 * * v a >tfe*g5e$ 
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**4fc*>*L*<>«>i: U IfaWfPOfc*^, Mill^fc Steffi*^" 

(ACK*^-) **tr % ACK^y h fcfrltW & W i: "tfco ACK§-^1±, £*it"Cfcn*fc< 
atjBcfC$ttJRo-CV>S*^<7J">--jr>^#-^+10fl[(RR: Receive Ready) tztfX* i> 
U SACK (Selective ACK)<7>J: 3 RRt*tLjem*-C5&»tJR*fCV»4?/-^>^»*«>r 
u y ?*mmvtzi><D-e$>oXi>&^o £ t> ^ ACKA^y 5HMI«>SHI><?7 

[0 0 4 83 

JilEO H §6«W 3^<> 3 i: x. ii\ TCP Reno, TCP NewReno, ifc 

Sv*tt N TCP SACK&iT <r>7*H J > Y *) m<r>W8kWR • 7n-«l«i*fr3 b7 

^■7^ > K'7(cwndi:iq i ^)^^MUTV^^^^c7)j:^ ^^i-^)o if, M^«7 

(a) a^ya^l, 3 v a >T ^ YfrWi^fr y Y &lRmLbOB#iW3lc>-CV> 
^V>B#), 2b £ WiTCPO * A T -7 Mfc£H# : cwnd=lh-r^> 

(b) ACKS«l$£l±. cwnd ^ TW/2&T& h cwnd = cwnd + It L-Zri ^&&t*U3?cwnd = 
cwnd + 1.0/cwnd i:tl> 

[0 0 4 93 

ORTT (MIS) t«ofcii:LtUv\ &&W±, MPl3^y3>W» 
S&LTV*£TCP3*$' v a VjWgfitS^h^^? * 'J >?<7)^3^*&B (bit/?»£. TCP 
#*«8BLfcRTT (Round Trip Time) Wffc:tt*RTT_max O0>) *m^X, W_max=RTT_max • B/(8 
• MSS) (MSS(iTCP<7)^^C-t />>ht'fX)i:U V - b WflUB^^i" & V - b (R 
(bit/fiOfci'S)**^ Tjbx • R/B ©t***"C') -f > K>>OttU±tS ltUv», 2> 
*v*tt % mWMi^t^B >^3g^W3SLTv^TCP=i^^'>3 >K b JV* 

y ? 'J *mti&? b5t ^OTCP^n-O^^&Nh L"C> (4 • N-l) • W_max • R 
/(4 • N • B-JOOtefctf -f > K^O«tc±*i LtUv\ 
[0 0 5 03 

m«ACK3&«*4H1t(-«l:fl<J^t±3i:v>^ffi, MH4EaMift2:^)^i- S t^OACK* 
[0 0 5 13 
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v a ^*iSISLfcffi^MtH3^^'>g >**-3£IHSi:0 h^xtf- h«3**-> 
a^fciUftU M^f7r*Of-^^ (V 9 >x*°- 1>J17n h a^ftftefto 
T)ffi^^S^3^>^*> a 3** v 3 >*WW:Lfcfte1tIBl3 

***>a >^S»f)<7)7 , -^^(h 9 bJl^n h 3/l>o&#5j£f£o-C)3£ltlfc*) 

> M^y7r^i:#iatro Sfc* IS L t 7 ^ 'J - v a ^ itilf ^ f- 
^fc^ltJR'K 7 r^fc#£&tfo Si^^T^^-^K^UiU ill 

TV>47^H->a ^flMW»*f»^5&»ttt"to fcfc'U 7 r «f Of- * 

K3^^i/ 3 ^SSS^^V- Mi. MV- hiWlfflim003*»P>t&^$*ifcV- h 
Kflfc-? &o ffif *Og| ^ n ^ ? y a ^Sff^ ^ f - ? (t$^ 11: 

[0 0 5 2] 

3*? v3 ^ttWWtHJR^ov^-c^io HfcK. h7>x*'-H7"nfa;vm 
3** V3 >&3Io7tiHf*B¥# i, o0 7 -r - K/ty ^fllfRfc LT, fflfOlt^^fl* 

ItJfc&o ACK^-y Yfrh, %Lfc(Ds*5-v Y <D^S.MM(RTl: Round Trip Time) Offtflk 
LT££, ^Ov-^>X*^£g^Lfc^£&£«ACK^-y 

^■BT«7& s *)-2)*^^m^^o TCPOFast Retransmits i 3 MACK$lgB# 

Go-back-N-Cf±*v^ ^S^l^tf ?SI7JV^'J XAO^, partial ACK^HB# 

[0 0 5 3 J 
•MV- MW«P«1003: 

IWffOn^^y 3 ><7>mmmi — h &R_total t L, C *t£3-#J LT^-4 J ffii3 * 
?-> 3 >£flJl)ST*o ife^flSW- bR.totalO&ad/j LTti, I4W<^3^^y 
3>»s #7y'J^-y a >MM*^«7^'J a ^ifP^ 
V3 y«»<b03*^>3 ^fe^i«MffLt^t-CfcI<> ^Jx-t^Oid 

[0 0 5 4] 
(EMU- h8w£#teAl) 

Hf^^M^- bR_targetHMLT^ fcfc*£*fci&fc*i;fcffi^tt« («>D £fflv^T 
„ Sft5fe«[*lLtotal-« • R_targetfc-r£o ddT. a > 1 £ LfcOte, /t* y hn7^ 

[0 0 5 5] 

ffi&n&Sto v - h ILtargetT^Sft+jBt+O 3 * * v 3 ^SfcH jl-g-o 

v 3 >£cmfc7cK, R.total = a*R_o * mfc*5£i-4 0 « li> *e>3fl»C*ft*e»*i.fcflWK 
4ga (a>l) "C«b-5>o 
[0 0 5 6J 

BfMOH^l V- hR_target# s # h <t 9 fc„ 3 * ? v 3 > j|fcjftffctf» <b O 3 ^ 

? >«f««W«l*5pJfflLTILtotal«:fti6*o Wittf, B#WT4*K, jfeSHgl'- h *H 
it^^«^tU B#£Ut K^fcm^O 3 * * v 3 > * « LT v> S t t > B#£iJt-T#> <b B##J 

miE^F 2004-3044164 
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^-v*: 9/ 



tOWK, ! s 3 yl?Z\ (i-1, n)fi©/^ y h £S£«9 ^ Li (i=l, — , m) 

hnx^rtSlU *> 3 ^CD 3 ?*^^ y Mf* X**Di (i-1, m 

1=1 

23 



[§£3 3 

P = (^L t D,)/(^C 1 D,) 
1=1 >=i 

T?*4. < fc*K5£U BlStP- h (R_target)Ui-*fc*lw, R_total=R_ 

target /(l-P)*:1-*o fc*£L, «&SM«£iilt & * n*2£oBMtP_0fc 
*tLT, P > P_0O*£'Ktt, R_total=R_target /(l-P_0) i:i-&o 

[0 0 5 73 
(IliV- h&^&Dl) 

ffl*Srt?tt:*:§3:^3&l'- bm^J:i R_total=£r&^«W a 

*1E*rt-& &*>fc U ^itt^Wwn ^ ^ y 3 > ^ tfl Itv^ i: B#3alt-T#*& 

^JtOffltc, v a >7& ? Ci (i-1, M)fliO/^y Li (i-1, ••• 

, hn^^L, ^|a|^->3>(7)fW7 Xri*Di (i-1, 
i)T?*ofcfct5o B#3?Jt-T^»Jt?>I^ 
[«SU3 

ffl 

1=1 

1=1 

[8*63 



p = (^l,A)/(2 =j c .A) 
»=i r=i 

T-ab^o l^wlfP- hR_toatlh-?-OB#<7)T-*-^ nx^Pri^ b fc£BRfc$ 

#«fcjgv>jfcv- M=R_total * (l-P))©HfG*3fcafc**ffc*o 

«*ILtotali:i-*o fc/iU ffl^SHBl'- hR_totalri ? £ ^+^^^«$ tLTV^tttt 
ab?>^i:ae>«i5g$tLTv^ILtotal*'ft^o 
[0 0 5 83 

iWLtv^ryj ^--v a y^o^lO^^- h R_target7!> ? # hix%> & 

tBfiE# 2004-3044164 
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v : 10/ 



7 R.totai *7^jt->a >m w&ffi w& b v>\nm i> mm t x * 0 m z. * 

>{foU - Hf$fc£#T. ^ ^O^iHtfc Retarget £ U b&fe^&Cl 
H^o TR_total £ £ o 
[0 0 5 93 

b JU* 7 * fc^l-a-WlO b 9 y * fc**"tS«3SJ£tt*t«: Lfc, b Wb 

ftSid^ R_total£^ »3*^'>3>|ji, 33*1^ giffla^ys^jgW 
o 3 * * v 3 >-^^1f il^fijffl Ltfts!) & o #fl x. n ^ ^ v a >^««Hf f># 
^ftS, tln^^yaVW^y b 7- fn^%, RTTfctto-CTCPOl* 
*fc»)O^SbV- b«SU -tOaffifOV- b £ml§LT& iv^o TCP«>l«>fclJO£ 
3bV'-b**£j&£i£fcLT«u M. Handley, S. Floyd, J. Padhye, J. Widmer, "TCP F 
riendly Rate Control (TFRC) : Protocol Specification, " Internet Society, RFC 344 
8, January 2003. <03. lgfiO "throughput equation" OXt^x. h KX^h «fc 7 &Wt"#^ 
Xi>£ v*o m% , ^In^ya >%bi$iUfr <D 3 ;?> ? v 3 >ttH^1f #^^Jffl U 
^7fnxMp (pOitJf^F&K^ RTTmi*l <Drt*ry b n 7,^100 nx-f ^> b 
x. Tft#i" & ) > RTT<0 ffiSfc^'MUU TCPO * 4 A T * b ^fP^ W^t^f t_RT0 (0!) x. If, RO 
2ftt-5) % 4^3*? v a >03bS*y b 7 - ? <Z>TCP<7V*^ v b Xosf^Mi&s ( 

[i£73 



R-p-b-p/3+(t_RTO-(3,j3-b-p/S-p-Q. + 32-p 2 y)) (bit/sec) 
fc#i6* R_total = m- * - X (b i t/sec) t ft5E"t & o « *1 «t *> < 

[0 0 6 01 

KLT&*fcR_total£&*8$3** va >^<DV- b^tJ^TSo ffl »> S 

tii<, ^iJx.(S\ ^oJ;^^*^ s #x.'otL^o 
[0 0 6 13 
GUtl"- b«*)^T^l) 

£3** V3 >JC^2piCV- b^itJlTSo fiP"^> 3^i/ 3 >7&W&*Uf. R_tot 
[0 0 6 23 

So b#^tc«3fcBg*tt*t, -tn^flKfcJKfcJ&CT V- b £#J "9 ITS 

[0 0 6 33 

^-V 3 >«^»W^<?)»MfC*5EtSe HTTP3**V3 

yxr-t&ik^'iT 3 ) TzfVtr-i' a > <D*%$k<D 3 ^ v 3 y*$*ffi.l,X^2>iii&fc^ 
7 -f y ) *r- s s a ^W^WSB^'b^'b*^ HTTP^Content-type7 -f -;V KtfMjitwIfcff L 
•C«5ISK*ft»tfcWJIli(9 ST^r^f % glKOfflt Ltli, HTTPt?7 r >f /HW#*fH T - / 

^<b#ibtL^HTTPOContent-length7 ^ K©*ft^ttffLT, fli/Jf^XOf-i't 

tHIiE^F 2004-3044164 
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*r«W»<b*#fc*ifc. f'J-r/^OU- b#RSi(i-l.—.N.)i:U 

i-l,-,Nf) fc-t-So xh'J-5v^^03*?'>g ^i:ov>ti±, b (R_ 

totalfcJ&fe^a** va >&NB + NfC<HlofcfcO) * *)1&v*V- bOfcOKte, 
b 'J-5>^1/- bRSi (i=l,-,N 8 o)^#J«)^TSo b 
[&8J 

(R_totaI-?RS t ) 
1=1 

t /ft9«5 ST* LTV>fcv»* b 'J -5 v 3 VKHSiteWfcftl U ST\ S K 

^otlz- h 77-f ;V$E3t^ >f y«3^ ^yaV«^77^ UHM X^feV* & <7>JII 

[0 0 6 4] ' 
[0 0 6 5J 

Ofll^«T?**o b7-^N1^4 1 ^{is^<7)S*Hl-l~Hl-s^^f)x ;v-?Ri£^L 
b7-*N3fcSKS$*i"CV»;& 0 *y b 7-^N204«^{±, r&OS5teH2-l~H2-r# ? 
$4L, n/-*R2&-frLT* v YV-tmtmm-ZtiX^Zo NlrtO»*Hl-l-Hl-sfcN2 
rt^^*H2-l~-H2-r/5 s il#i-^ £ t3\ ^-y b t 7-^N3*^Si _ ^^<7)fci"^o 
Wom^Jt^JgO, b7>X#- bJf *$M!£§E001rt 5 \ *7b7-*mU ££0^2 
KRftSfvCislK ^*LftLtm, TO22:^*Ci-*o ^-^Rlt±. »*Hl-l~Hl-s 
, **v*tt N b7-^N3^?>^<^y btt^T b9>^*- b«*«8*«TRl^lE3SI 
L, h^4 3 M^l:TRl^ l bO/^^-y blco^Tfi, »Hro/i'-* RttfctE 

Sl-r* ^><7)i:i-^o E*MC fl/-*R2«\ 3g*H2-l~H2-s, *4</Mi, *?b7-*N2** 
c> <7V^ ? b b7>^ b m *m8iWTB2~J&3k L, b 9 > * b « *«HBfiT 

[0 0 6 63 

J0LhW»lftO + -C, b7>^* - bB^NK^STRlii^-^R^ &£X>\ 
bS4 , m^TR2i:;V-^R2{±|iIC^F , 3^^>o-C. JtfB HtfcOlEjifctT^ fcfco 

[0 0 6 73 

B3U\ B 2 ? h 7 - ^NlrtoS^l-W, h 7-^N2[*|0®*H2-j tO^-e 
iHSfcfi^Jt'S-^ *yb7-?Nl > 33=fcl>\ ^-y b7-^N2^E«$tLfes IT1<Z>« 
©3&J&Ob7>X#- b**Hfc«*B001(EI2, l^30*OTRK TR2) 0»f^*ZP LT W 
£ Q 3»*Hl-kti^ 3ft9*H2-i fc$I«*fT*5 3 t LXs 3^^y 3 ^»^'? b *» 
^H2-j^|p]^oT^H'(ii-^7&^ ;i/-^Rl/5 s -e-<7)/^y y b & b v >7>tf- b»*<H«*TRl 
b7>^'f- bHt«^gTRl<7)4'M«lW^:W* (H3OT100)o 
fit, b?>X#- bJf +$^«TR1I*J-Cl±, ttHHtt^oa*^ >HtMf# 

f&SUTfcMlil'- bWftH»^S^i-*(T110) o £fc, ■£<7>$>m.Mfcu%? v a ^BBKfcS?^ 
fc^ltirr (T130) o * Wti> P«3«03»*ffli a * * >> a LT (T140) ^ ^ 

Hl-k4:OH^3^^->3 ^*Wia$**(T150)o »tf^n^?y3>» 
^tt (T160) > b^^iieTR20tfaflJ1«lSI5tCifj^^^^|ib-e(Tl 

4T180-T210O#-JdH^d) o 't'jMiSJfcfcStfJRofc b 9 b*«t»«»«TR2^>* 

ffiiE# 2004-3044164 
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^-v: 12/ 



#*S:lt«H-(T190)o +msm^^^o^4'«{i> * 9 v a 

^t§^LT(T200). «lf*{BLfch9>^*"- b Jl*»ETR10*S£ttffl3 * v 3 

mTT'^-r^)T230, T240<7>»lKfiH ) 0 BD*>> »3fcW a * * v a > »»»*«»*H2-i 
^ 3 % 9 v a > mW>^-&*& *) (T230) > 3^ya>lt^ (T240) 0 
10 0 6 8] 

^*Hl-kt±, HTTPOGET^ V y KtftoT, H2-jrt*S> 7 r -f k+tlM* TR1 

tW3^->3>IS (T150) Oft, HTTP O GET V 9*-XYZ tUM^ & (T250) o ^^'^i 

y-yg >ttffM«ftt«ftA LT^glfl a * * v a ^#&»*B^fcg»t«$ tl(T260> T270) 
, iffta^^Va^tftot, h hJS*^gTR2<7))S^^3^^> / 3>'« 
«U^4:S»tit**L*(T280)o -£Lt\ #l>\ 3 >flWWS*rl&fc&fi LT, 

a * 9 v a > fc3»«^ t m *3 (T290. T300) > , ^*H2- j ^ t JS < (T310) 0 

«H2-j (±> CO'J^h fcJ&#LT7 r - * *SH5fcHl-k^3l 0 jg"t (T320) o £ <DJB&<D 

Hl-k^fc^»3Slt<b*L&(T330~T380)o £0«S^»^t-ov^Ttt, ffffl^W^o 

suta**^* i: , if *, p>^o»*, «*H2-j* s 3 v 3 y®mm**m »> (T3 

**va >"£rW-r£(T400)o 3 * * -> a > »3»fflH;J\ "tllK^Lt, 3**v 

3 >W>I*n£3§&(T410)o £*i£g*t*:*Mte. Sfri3^^v3>«^ « 
im!*!*^ (T420K if^3^^ya>«6|Si±, gH^Stei: OWO**^ * 9 v a 
>*«JWfi-*(T430)o f +»SW»«^ f ««5-7aftl*^*(T440)o « 

m$>m%iW.TRi<Dmwffl^** va >'^sr«> *««^3**vb cm 

60) o ^?y3 t T (T470K «*0»(3fcfcHl-k) 

kon^? V3 >£isO®r$-££(T480, T490) o ^ii«|5^4'»T3SlH*l^ 

(T5oo), ■€-n*$ttfct , sBi«ii»«*±s mmis- Ymmu^m&LXs ^^9^^ym^ 

tq*MUt>&^<D&m*fflmirZ> (T5i0) o 
[0 0 6 93 

[0 0 7 03 

Ji|B<7)|ft'f > SF<75 4 I "e[13 <DT320~T380^LfcJ: d b 7 - 9U2ft<Di&jfcfrb * y 

b^r^-To IfV- bflfWSiUi. *"f*r«J*U *£v>l±, «t^M1ip»*fc©'t»IM&«>*« 

<7), v>-r*u&»o>f ^ b*>f&fcK J:o-CjB»$fL* (F100)o 'f ^> h* § 4'M^l^^'b^ 
g»"C*ofe»^(F110). va >i&SIJT-i:*m«^£gitUF120K <> U> g^ 

a^.^ -> a >afc#l"C**v»dr(F130). Hl«mi:«in4 ^ 'f^^KgtS (FU0) o ^ ^> h 
^«fWJ^^^f>OllJ|^-e*o^^(F150), 3**->s fW#^ 77*U 

^•-V3 (t Labtttf) ^IUI^t(F160)> feL, 2»= *9 *s a >»*«0T?*tLtf( 

F170). 9 4 ^*»|^i-*(F180)o W ^ s 7yj ^r- v 3 >'W#MWigP^ < bOT7 p 'J 
^--->3 >'|fj&iifc]T-abofc^g-(F190K toa^ya ^SfcBOWHi - * T * - v 
a>fl|«l*e»««^d&lin-*-S(F200)o -f >**^-f v^tLt?*o/i^(F210), g^ 
«*«5**»»-^Hitl6-t- a v a >^W^> 3 ^ 9 v a 

ttifiE# 2004-3044164 
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13/ 



it sm-r * (F220) o t tz, m&8:&mt*o =» * * a > t -f y - v a > w « ora 

00T?5ainiSiftrv^4>O)S:#Mi-4(F222)o ^Lt, v a >$c*>ffi 

iipmoo3<oi&^<7>*^^N^ mmm^-y&fcft&ku bi. ci> di, ei, Fi&4r*#jB 

tiit^ii, a<£a*+«># =» * ? v a > <3j3HB U - b «r fcfel" * (F240) . 

u««fcLtli, ^jf V- htlJ«SI51003om^cot'trit-<fc, >£« W - h ffl >) S 

2^ v a >|«-M->ii^ni-^> (F250) o * ■v£TH-t 

7 M"S(F260)o 
[0 0 7 13 

-tollable- h & W5ME-t" f^^x^-MtftSft^'y^- 
^NlisitF^ 7 h7-*N2K-o1*o@e«1-mf#S5lffi«7ti6, » 1 oftsfefrfca** ? 

fcfc &tfTCP)jP«ll**MiP*4T ot^ll cf 13 ^ y a > Otlf ^- h i:£> C t > 31 
CO 0 7 23 

, ife^HSV- hftSfe*feAl~Elw*i£*fflv^c:fctcJ: »), ^2, ^3^)WiT1i 
7FPTfl&-C*ofc, h 7 > X -f - M n ^ ^ y a /'Mi:^ LT, v^m<O^M]V- h 

[0 0 7 3] 

, fcaHtW- h^^FlO^^fflv^Cfclc J; l). H3^«#-e{±^pT 
S»»3^^y3>WU, ttwf7t7?i:MUfM^-2 

itfc^abv- h#&*&wrt£Ki-;5>*-e&&o 

[0 0 7 4] 
[0 0 7 53 

>Xtt§kW<D%i 2 Hov>tHB*^i L till Kl^l" & 0 

[0 0 7 63 

H5te, *HW^>K52W*ife^S8W, b7^X**- b^4 J ^SE002WrtiSPrn7^ 
ItiSo *&W<nm 1 <7)HJfeOf^<7) b 7 MB*»t«1KE001i: Jfc^ * y h *7 

-^^cM^2004^nt)«5^ jaUS^- h«flP»2003fcft|fe$ftTv»Sj£*>*a***fc*o 
*«UWffil»100U *mWl002-1^10Q2-n£-£<7>foU<Ol%3iM3*? s sa >*JH5, 7 7"V 
y - v a >tiMW»*f«B. ^li V*^3»ffl50ttf^ti3|s:|&^0» 1 <D?m<Offl&<0 

{±iiE# 2004-3044164 
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^-v: 14/ 



Yv-?mmfcU2oo4, &xz>\ mm\s-yfflmu2oo3<» s s &w*ftno b?>* 

bJi«$IBE002{i. nvea-^CiotWIt'^o avei-^Ciot 
* tW*^ ^MMM^'K ^W#OlB^S#^, 4«WJffl^iooi. « 
g&1002~l~1002-n, V - b tU«2003, * ? Yl — ? WRMfc^Wb & %¥fct &fc>& 

Mft*Mffl-t %> Z tX, n >lfa-^±^+jiK«l«l«P100U *Wl002-l~1002-n, £Hs 
V - h 0U^P^|S2OO3. * v b 7 - * J|fci5Ml5feSB2004 & & ° 

[0 0 7 7] 
•^^7-? #t«Mi5&B&2004: 

*y h7-^^m^2004li> *-y b 9 - * rtl-BBfiSfttf:, 2 
ifc05£Sg<& b«*&«1tEQ02<*>*y b*7-$'#tiJM£5£ffc2004fc»*£U WfiBO 

h *7 t 7 * fcift-f i fc t\ m<V^§&W<?>%i2<nmtfc<W&f&<D ^7/^*- b H t» ^ISSEOO 

tf. mmm^y-^r>^^itntztm^ / ry bfcsnsu ^mrnxmrnvtz^T-y v 
sntiii^e»«FS!i*»s^^!ti-*^^f b*^'). ^mmxmmnm^^x, torn 

<Dmm*&4m%^7 4-V/*y P-i-ZXi \z-tii\i iv>, ftfc<aii5£»±* ®lxJ£. tHH/* 

B&tx<Dmm*ttz>z.txftm&%t2> 0 #h)v*vi?<D®mffim^\,*xit, w*-i$ 

N packet-pair iilWfr^^^S.Keshav, B.Landfeldt, A.Seneviratne,B.Melander,P. G 
unningberg, "Packet-Pair Flow Control" , IEEE/ACM Transactions on Networking, Fe 
b 1995)*teoT#aaci fcj&*ffi5fe*o £*Ui, WlZV'f Ximfm^trv h^SiLX( 

#ffiil75 s ltiP.O^^ y b KJtLTffiv^SojB^^ ? b 3 £ LT^J I, -e-OJc^o 

$SWi*fcov»-Cli,> 158 x.tfSLoPSilWft&^&CM. Jain, C.Dovrolis, "End-to-End Av 
ailable Bandwidth: Measurement Methodology, Dynamics, and Relation with TCP Thro 
ughput, " Proc. of ACM SIGCOMM, Aug. 2002.) £MV>TfHMf &*rt s ffi$fe&o C« 
lOOIi^E^tbiBS^^ ^ bR^oT#.T-£-<7)fi-7j|n)SI®&Jl.£ 

[0 0 7 83 

y * U > * O t&aftr&BOtt tut*, * y b 7 - * *t«a*ifeffi2004*ni5fe t fcffit * ffl v » 

[0 0 7 93 

• HWHWSB2003: 
^W^^ 1 ^^ va XD&mmi'- b£R_totalfc L, itL*^#JLT> ^-4«^i3 

-> a >iu 3 ^ ^ v a > ib <D 3 ^ ^ v a Viiiffli, T^J^-va 

>ffi#»#fg|S^ , b^7 7 P l) -> 3 >fl|fll % * y b 7-^^cM^2004^<b^>1f#^'IS 

WliE# 2004-3044164 



Sfcffi. 2003-273691 



^-v: 15/ 



[0 0 8 0] 

ta«l^2004*» 6 1# £ % # h * * y * «iaflf JftjMfo. £ § WttWnkfC * o 4: i" * o »f S 
Oggfcb u - b R_target75 ? > # h >U * y * i flf J*Ra i «9 * $ It *U* % R_total=R_targe 
t- a t U Ra < R_target < RbT*&tU3t, R_total =R_target • ptfcft&o a^ 

[0 0 8 13 

^m&TCK, R_target = R_o * mt®:fc-?2>o BfM<7)^^R_target^\ jJ? h /l/* y * 
§^i^Ra«t S)/h£lt*Ui\ R_total=R_target • a t U Ra < R_target < Rbt?*ittf 
\ R_total =R_target ♦ pt'ik*b&o a, p tt> & ?> ftfcljre* 0 , 1 <a 

. 1 <]3tib^o 
[0 0 8 2] 

U l$mtKl&&rt&<D3*?i, 3 >*q*mLX\<>2>tL, B#2alt-T^<bB#2altOlfflfc^ & 
i)i|3^^y3^i 5 C_i (i=l,— ,m)iEO^ y b £3i»5 ^ L_i (i-1, — ,m) m<0'*4- v V n 

[0 0 8 3] 

C_l+C_2+-+C_m < C_threshold fcfctf, tiilfctt ? McWW> 

FD7$^«K«WO-C% *y h7-^:K?5£^fflS2004^<b#^, ^t^nx^^P 
fci"*o *-5"Cfctf*U^ B#giJt-T^<bB#ilJt<7>K^. #'Ci3^i's , /#Ci(i-l I -,i 
)m<DJ<4ry Li (i-1,— ,m)HO^y bnx^U * * > a ><T> 

W*** Xrt*Di (i-l,-,m)"T?*ofcfc't*o B#£"Jt-T^<bB#£iJt<7)P^. 

[m93 




1=1 



CSfclO] 

m 

1=1 

[ftll] 
P = (^L ( D ( )/(^C ( A) 

/=1 1=1 

■e**o WC*»R«3WIK< i<E56U Ig&l'- hJLtarget&ffifiH-fcfciC)^ R_total= 
R_target /(1-P) t-t& 0 tztzL^ Yux&onm? 
JH-**Lt\ P > P_0<7>#^-twt±, R_total=R_target /(1-PJ>) fci"*o 
[0 0 8 43 

m^fzif^^n^- YiFfr<s>tL&£.7 ^ H.total*#«*W3^^ va 

^Oni^->3 >^4SI»W % t > * y h 7 - * #tM5E£&2004rt> <b oflf SrfUffi L 

WiE# 2004-3044164 
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16/ 



[0 0 8 5] 

C_l+C_2+-+C_m < C.threshold &<btf. WiMfctt ? Mb^+^T% ? 
|> n*^<Oi»a?7&«Ev*tf>-C. *y h- 7-^1KM^2004^k#*:> ^ y hn^P 

3.? v a >**Ci (i=l,-,mM@<7V^ y h£iit*K Li (i=l,'",ii)i^^7 hn*£^ 
£nU ^4"l3^^y3>^W7 bt-fX^Di (i-l,-,B)t*ofci:t4o ftMt 

mi 23 

1=1 

[mi 33 



1=1 



[l&l 43 

? = (£4A)/(Jc,A) 
i=i 1=1 

tefflfcgv>;fcV- K=R_total * (l-P))OH«4$»fc|i^5 e ££>&*:fli*7*-* 

tf, &ib^Ci61£^£;ft.Tv>;g,R_total£^o 
[0 0 8 63 

mftf^ t T v> S T 7 U - v a > o fe^rSlO^ V - h- R_targetrt s # «b *l 4 £ 

fcflfeo TR_total * o 

[0 0 8 73 

*l* J:-? K % R_total£> aft«3^?y3>Stii, 43*1^ 3 * * "> a 

^3^y 3 >M«H*4H fcs * v \ 7 - * *KiJM£5£«52004* <b <7>««lSr^Jffl LT^ 
So tfflx-f*. >4MMHfftiU &SW±, *v YV-tVlU&fcUfrbWbiXZ 

, $>m^*? is a <D'S>r v Fnx$p, RTT£f£o TTCP<0l3s:<ktf: 

t^fttLtli, M. Handley, S. Floyd, J. Padhye, J. Widmer, "TCP Friendly Ra 
te Control (TFRC) : Protocol Specification," Internet Society, RFC 3448, January 
2003. <DZ.m<D "throughput equation" OX"C-^-x. hfcX^k £ *> &it#5£T-& J: V> c 
BP*,, '>3>»j|«*^3^?y3 ^JBftttft&fc^lJB U ^^n^ft 

£s£p, RTT<0*g$c¥*trtlR. TCP(7) MAT^b B#^O«^it_RT0(^!l x. . R?>21S fc 1" S 
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[Ski 5 J 



5 



* R.j2-b-p/3 + (t_RTO-(3j3-b-pf$'p-a+32-p 2 ))) 

R_total =m- a -X (bit/sec) fc*5£-fS 0 « 4:1 J < "fitt*. l**fc*> 



KLTftlbfcILtotalfc* I Mi3** va •) ^T&o Z-<DV- hfflt)^ 

^ ^ a y K&^K V- h £#J *) hUT&o 10^ n * 9 v a J'rt'tffcafefU*, R_tot 
[0 0 9 0] 



[0 0 9 1] 

7 7* u - v a > flwuswf *>fli*te4fcff: t -tife^-r 4, «i tf, HTTP n * * V a > 

^5311 4r^T"9 T~f y ) / r — v 3 > <D1^l<0 3 ^ * v a > 4r4>^LTV^^i^^ N 7 
7°U v a >1f#j#W^#k*i*:. HTTPOContent-type7 W -;W KtfMIMK^LT 
@afe«4r#lt^M*!l«9^-C4r1f SUW^kLTtt, HTTPt? 7 r -f /HR» * It "9 T 7° V 
*--v a ><DWk<D3*?*sa > **MLX\<>2>m&K, 7 7'J *-->a >fllfWIMJf«;fr 
^#<b^fcHTTP<7)Content-length7 4 KO**Hl!^F LT> fet^^M X«/-^tfi 

ij - 5 > 9 4 ~7<DT"f*) jr — 'y a ^a^ya^i, N f :fcOHTTP&1£o 7 r -T ^ 

-f 7©77'J fr— >s >*tt»«LTV^»#*#A.So 7 7'J ~> a VflHMPMfr 
Wfr&WfctUfc, hV-5>^OV--h7& ? RSi(i=l,-,N8)i:U. 77'J^-V3V 
«$USWIf&5& i 'bft<b*lfc, 77^veiN^3^y 3 >07T-f >HM XfcFLi (i- 
l,-,Nf)i:t*o v^^-f^n^^ya >lcov*Tfi, <2r¥&V- MR_to 

tal n * ^ i/ a >$cN 8 + N f ^#Jo «9{g;V>V- h <D & <D \z \i „ ^07v l> 

■j-s yr<DV- bRSi (i-i,—. n s0 )£#J 0 Sts 0 %ofcu- > 



[0 0 9 23 



[0 0 8 83 



[mi 63 




1=1 



[0 0 9 33 
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®6J±, Mof2Wii«ff), b9>*#- b*+8SS&1IE002&ffiv>fc*y b 

hH "+>^gE002lcfi i iftfc o T v» a Wli R & 0 

[0 0 9 43 

*-y b 7 -^NlfiOftjt * ? b 7 - *N2rtOtt*03ft5fc<DW)OiI«*:, b9. 

bJf**£^ttTRl, TR2*teoT\ »T"t*«l^*±^ @3 fcffl^T^T 

[0 0 9 5] 

*>>y b7-*N2l*JOS»5fc**£>*y b 7-*Nlrt©»*'X r*-* £i|£3s LTV^BtO, 
UmU<7)W}ftoyv- J f J r'- b"C&£ 0 b©J^S|5ti> *-f^£J;fU $>&v>W\ * 

<DTZf } ) a ^tiMSUIfcK^ v>i* tL^O-f^^ bOH^lC £o-tj£f&£*L&(F100)o 

b^^^fWSR^'bO^'e^o/i^CFllO)^ 3*? v 3 kfrnUtt 
*S»L(F120K U «»3 * * ~> a >«k**l-Cab*ttf (F130K I^HTfti:i»ii* 9 >f t 
£l£;e1-&(Fl40)o f ^ > b ^MiPSI^ <b ©BUKrC* o fcft-g- (F150) > n^^va> 
WSl)^ *IJBS&#-3\ Tv'H-ya^tti (&L**U*) *ftllfeL(F160K 
n ^ ^ -> 3 > flit (F170) , *»8fei" & (F180) . * ^ > b ri s T ^ V * - v 

3 ^W^^77'n-y 3 ofc*&£-(F190K *«3*?*> 3 > 

»go^t:«t477''j^-'>a >«#*a«*#^i6*a"t*(F , 2oo)o ^> b#*<f ^ 

*i-C*ofc»-fr(F210K fi»«*©»fllSI5f ^i:itJ5t4 f «»©8lllli a ^ 3 '/» 

a» <b n * * v 3 ymmmm*'mk-t %> (F220) 0 * 3 * * -> 3 > 

<DT-?V y-Va ^«a(F200-C5&in$tLrv^ tO)«r#fiRi-*(F222)o fLT, * ? b 
7 - ? *fc8M£5efflS #> <b > ^7h7-^ fltffl * J$tf# L (F225) > <0 3 * * v 3 > 

Sfc&ffiv>"<\ IlliV- bR_total£$:5£-r£(F230)o £ Wft^M £ Lt £I1§V 
- bWffll^OOawSiW^^ifc^fc, tlfV- b^5E?j&A2. B2. C2> D2^ E2, F2^& 
Sinik^tii. 3fcK> 3ifca»* <*>&3**~>a v^il^- b£&5E-T&(F24 
0)o ioft3feo*ftfc LTl±, Mv- YMmmmnWR^-c&^fc. angv- b« 
•j^T^rfti, 2, 3^ifflt^-t^-ei?>o ii^tu#3*?'/3>^«v 

-b£. 8IB3^'>a >^M^M*ni-^(F250)o *"r*r*Tfc 

tyfti (F260) o 
[0 0 9 63 

itf^-y b 7-*N2K— oi*oEfti-*Ltf^ai**fc*x » 1 ? b7- 

*N3l*l<7)#$t<7>;v-? ^itMpTBfe^^-^^«i^^.^ <7 >^it-<> ila^b, # 

. *^3 ^ ^y 3 ^h7t^ t-f&o b 9 £ -y ? (^nxf7b^) **ra C# b 
■y 9 **^rLTV>**#, ^n^bvli-y^ $r5l^ b b^T^n >n;i/(fct£ 

*>^>o t/i> b *^LTV^3^^v3><7>4 J -e^i!lLTflJffl1-^Ci:t:* 

x «t»jftLTv>**a3^^ vs y<r>mm^- bSrTtfTi. V- b ^ n ^. b ~7 t -y 
^H#fctL&**<, f^LTv^go^3^^ v s VOSHSV- b i: Lxmmir Z&tfvf 

[0 0 9 73 
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[0 0 9 8] 
[0 0 9 9] 

[01003 
[01013 

B8it $^©i3©tl^I^ b h@*3&^«E003O|Wri3 ? 

0t*S, h?>X#-hJB*«««E003W\ rt«SK\ «f!j« £153001 fc, *»3002-l 
~ 3002-n fc , mm V - V WflP«B3003 M IBJ 3 * * a ^ «£|53004 > MUX-DEMUX£|5 
3005t^#tro h 9 h«»t»«l«E003ti, a > l£ a-* J: o THgP i Tii£-e&S 

, 4«WWS|S3001, »f«K«3002-l~3002-n* h ftUW £153003. iiin^^yaV 

«-**B3004, MUX-DEMUXS153005^|liai-^^i6O7 p n^9^*lB»LTi3<o iO^n^ 
7 Alinvif sL-^^ZXoXm^Mhfi, Z<DW)ft*fflmir2>Z.bV-, n >if a-* Jitf: 
*MJ#P£B3001. 4 3 «3002-l~ 3002-n, h«I«H»3003, 8iH3^^^g>» 

3»«3004s MUX-DEMUX£|53005£llil1-£o &T> fiifn^l*Sti:ov^I^tXo 

[0 10 23 
• tpttflflttfllHOOl: 

+«HBHiPffl53001li\ M<03|»^->3 >»»a535»?>^)3*^'>3 > 

RI«i!S?^ *Mo]i-^ h@4>^gE003^fbOff»^W^^ fmUfrbW 

*9 v a >«Wfaftl. WlfiJi-^ 1>7>X*°- h**ai«eE003^?><O+j||S»T5?^:*Stt 

[0 10 33 

x**- h»«t«ai««E003o+jiKiw»aj^ -> 3 >- ^ais^^^w^^^-A,^ 

R#*a&So ffl#^<O*tti|HJtip«fc^^tLTV»ftv^jBfefflJ(3002-l--3002-n)O# 
#(l~n)«rfEx.^v^ M;TCH£fc:ftTv>fcv>*M5#^&&5e-r&o 4«MJti£l5(± 
> SHSl'- &£L£«£|5cOi&SlJ#^(l~nK is XV, 3^'/8>03* 

^«SU?-«:2«-t-4o MUX-DEMlMK. ft^Lfe *S«1- So 

$<M^ *«JfP£|5te, ^UTt^MS151 : ^-O4'»(3002-l~3002-n)^MU-C. 
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*va> (^In^ya^) *t"CV>& VMS, 3 ^> ^ v a > £ ^Wrf Z> X s ) &-}h 

[0 10 43 

»W^t'($t>tiTV>^v>4'M(3002-l~3002-n)^S : ^-(l~n)^fex.^v^ M^i**? 

, MUX-DEMUX»K> *JtUfc*t»lftffi*^-«:fiSii"*o £ ^ 4«J«te. ftfeb*:* 
»#-f-<^4 J »(3002-l~3002-n)^*tLT, >f IBJ&S^K^i^-CV* 3 -> a > 

[0 10 53 
[0 10 63 

(WtSj-r-i) h7>^*- h^^^SE00375><bO^»T^*^5:TOo7t^) 
£ * o * , MUX-DEMUXSfc K 3 * * v a >® W *UiLfc«fI»«) >»«-^ 

[0 10 73 

+«§W«I*B3001«\ ft 3 M3002-l~3002-n<7)-?-^-e^^5J > ^E'f*ffl c l : '^t' : ? ^SrTjrT^l? 

mm*m<zbi,z£vx, b° o 4> nKW^^ffl ms^fiuv^^tt^o 

[0 10 83 

• 4>M3002-l~3002-n: 

ftto K»5kfi9 3 * ? v a > «gjS > T 7* V - v a > ttf«U»*f» * £"tr » * 
kOft^K^oT. StJfcHa**^ V^S5t:MLT> Jlsfefc^lflfc, 
la^ysV^H^ 3 ^ ^ v a >-gJ$r £tr;b-£&o 

[0 10 93 

• jft^fll 3 * ? v a >#*.2§g& : 

b7>X* - Mia*? ~>a vftaofc#*fcOii Hfflv^*«*«/ty 77^, 

• ? -> a >«®fcl£^&o 

[0 1103 
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[0 111] 
• *-Va VflMMMJftt: 

»*«=»*^->a>*»<5fc. MUX-DEMUX«B3005fcO|HI"e. f^y^^-M^f-^ 

1 7*~ * U MUX-DEMUX^3005^^ttit1-o t fc> MUX-DEMUXSK3005^ 7*- * £ 

ftj-f&o TyVT-^a'/Mi:^ ti£x.\S. V 9 hJiT/n b a;i/_klCHTTP(H 

yper Text Transfer Protocol) f Wfc^V^M, HTTP^y^* 

f-^-f>f X*7Pi-Context-length^^O«[-C**o gUOfl] i: LTti> RTSP(Real Time S 
treaming Protocol) <D a * * -> a >"?1t5E£ ti& X ^^<7) V- Xh'J-? 

'✓/©3^^->g ^f&SlHF-fc o * LTti> FTP^iUfP a * * > a > + 

•CtS5£$ *i"2> ^ FTP<7) t* — * 3 * ? v a > O a * y- v a ^WlM^"?** £ ° 

[0 1123 
• MUX-DEMUXS&3005 : 

**W1iPW3()0i*»^^'(!6*>tL , rv^*«EWw#-?-o2» • SU^^btk^^v^ m&fc 

^'✓a>»JiiaR3004Waa6fll^y 7r^i:##atfo £<&BR % Si^frftTV** fc* 
i fc, il^n * ? ~> a >|&S|H»3004tf>$Hg'* v 7 r *» <b — 56* * X^fc r*- * <7)®rH- 

[0 113] 
•8W|3^y3> ^«B3004 : 

Y h©a** v a >©*MM!.a*fT -)o £fc> *«IWffll«Ot&7nlw^v^ Jtlfii 

h7>7,f - hJB^^£E003i:o|g^4Jj^^fciC)O b7>^^- hJfa^v a > 

[0 1143 

3»3fc1M a * * *> a y^^£^^><Dit, YJ-y^tf- Mn^^va ^OfWMtJftK 
[0 1153 

(ACRM-)***^ ACK^^-y \>*&Wfy2>i><D£1r2> 0 ACK*^-I±. Zti* T?fcn*fc< 

jgilSL-CSltJRo-C^Sflk^OV-^^^S-^+lO^CRR: Receive Ready) rtfltt- <> 

L^ SACK (Selective ACK) <7> £ d K . RRfc -€-*LJSL*"CS»tlR*tTv»* v--?" ^^f^T* 

ttJSE# 2 0 04-3044164 
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[0 116] 

±m<D X 7 3£SK n * ? is 3 >*S->MJt tz tilt TCP Reno> TCP NewReno. & 

6 v> (i, TCP SACK& ii^Xy'fT'^^^r/ K ^MOig^©]® • 7 n -fM =Mt ? h 9 

Ml 7"n b n jvw 3 ^ ^ •> 3 *-|5f If ^ i t -CMffi*!. » *#6*J 

7 i y K7<7MlO/h$v^£, Hfc*-lft&3§<f 7 <f > K7<7Mth UT*i6Tv^^ -con 
4 > F 7 It (TWfcB?^) 

(a) 3 * ? v 3 > PSS&jBt, 3** v a >T^f F;VI$(/^ 7 h ^lRTTm±^B#^^|o-CV^ 
&V>H#K a^^ii, TCP?)* <f A77 M§£B# : cwnd=lhi"& 

(b) ACK^(§BfK{±, cwnd rt ? TW/2i;TF&<b cwnd = cwnd + It U ? tttU£> cwn 
d = cwnd + 1.0/cwnd <hi~& 

[0 117] 

@1H7 < > Y^>m^it\.tz^, cwnd£-eoSlH7 y F7ttT«_k#§ 

ORTT {%mm&) t?#J o 7^ft fcUUV^o * & V> W\ n * * v a V^SIStW 

^ LTV^TCPa * * v 3 y-t)m&-t%> # Yfr^ v ? V y? <DmW$ii£R (bit/m t , TCP 
^$JL£RTT (Round Trip Time) 0**jlRTT_max (f»£ffiv>T, W_max=RTT_max • B/ (8 
• MSS) (MSStiTCP^*** n y Y V J X) h U Mlf U- h ftUffiTO^TFl" & V - MR 
(bit/#) t-?&)frb, W_max-R/B Olt&^-C 7 ^ ^ K->0'ft^±*§ Lt & J: v> 0 & 
& tigIS ia^yaV L T V> &TCP 3 * * V 3 ^ & # h ^ * f 

? V £«iS*i;i> ? b 9 £ y ^<DTC?yu-<D^m.^t LX, (4 • N-l) • W_max • R/( 
4 • N • B-R)<7>(i£7 4 y K^OtK±tl LtUv\ 
[0118] 

TCPOffSfeWfflUcHtT^ M#<7)TCPyn ha^fli, h£j£oT7$>fb 

. m«A(X3&***«tt(-»«Hwt±3fcv>-9flt, l*aWIE^IHHiii:«f^)f&^i-4i:-?-<0ACK 
#^0^<D->-^>*#-^<£>/^-;' h«:l|pIS^Ii-^i:v^W)^l*ffoTv^o #^*&<0 

mm±. nsmmmzftvfcmz, zntxK&^tz^-^yA^cottMfrb, mm. 

[0 119J 

9 z&nw&mfcnbti&kCKssi- v hfrb^z V3 ymm^^^m^- y 
mmmoos^ ttm-r i> <d t -r 0 

[0 12 0] 

3** V3 >^^1f^i;o^T^^o -^l-x f^vx^-M^nhn^-eti:, 
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(^/n* 7 7 7<7)iiri ^) t L/c f - ? <D -> - ^ > x^fc-g-trACK^ 
ttl^^o ACKX^y h#*<b, 3&0=0V?*-y bO&^g®5l(RTT: Round Trip Time) fcttfiB L 

n^i:ov»tli, TCPOJ:?^ ACKO->-^>x#^ ? > :niti:nx^<IiU$ 
Wtv^ft©f-^^>-^>x * *&+ totii&tlf, Ofi-tRACKSflJ 
R#/^>;/ hn^O-BJIItt^^^^^m^^o TCPOFast Retransmits J: n 

MACK^«B# K > Go-back-NT' \t & £ ff 3 part i 

al ACK3HtB#lC & „ bn*Oi^14^&&*&^&m«o £ti<bO, RTP*v^ 

[0 12 1] 
• M&IJW3003: 

*B «> a * * a > (O M&m V- h £R_total fc U £*L&«f$&a**i'3>'0 

JO 1 2 23 

h*5fe**feA3) 

hR_target^^LT, fcktf»C#&i&£;ft;fcf&S|Mfta (a>l) £JBv*T 
, ^.WM. £R_total= a - R_target t f * o 
[0 12 33 
USSHBl'- h*5t*ifeB3) 

^ffMoH^j U - h R_targetrt s gl£4 , &!i4 , 0 3^ { /gV Sfefcji'&o fc & OlC & £ i ^ K 
, R_total£m£t , «4'<7>3*? v 3 >i:i:ML-C^^o l a * * -> a V iSI «3 R_oO 

>8an*xK* R_total = a*R_o * mfcfc£-t*o « ft?>jJ»i:**K>&*ifct$t« 
(o>l) -C"&&o 
[0 12 43 

h&7E#feC3) 

WrM<0$m b R_targettf s ?# <b *t£ £ ? ^SF^ a * * v a ^ #5E-Sft«*» O a * * 
->a >4S(IWt»fcfUffiLTRJ:otal&SIW>*o tfflxJfx B#HIT4&fc, ife^ftV- h *HSr 
1-&*>Oi:U fl#2Pjt-T^£B#£!jtOfflK, #«3*? v 3 ^CIBO/^ ? b£)§»K 

t5 s ^E< ME5eU ISV- h (R_target)^i-*fvT46^> R_total=R_target /(1-P) t^h 
o tztzL, *i»*fiSI*iBJt*/i*. **f-^nx*o|MtP_0^*tU-r, P > P_0o^r 
R_total=R_target /(1-P_0) t i" h 0 
[0 12 53 

b &5e3jV£D3) 

*lE*rf U B#2fflt-T*&B#SdtOlHji::, #**i3 * ? v 3 >*«CfflO^^ -y h * 

LIUO/N°^<y hnx^t^^t^t, hn^spti, P=L/CT** 0 S§*0 

amv- bR.toatih^o^For'-^n^^p^ib, mm^- h t^mz^mm^m^izu 

- K=R_total * {l-?))<nm&**®fcm*i / P2>o Z<Dm*it2>r-?lt, «^35*fb 
Tv9>< fct4, ^IC^'ISfflfllcSv^cV- b^^c^^^^-gV- bO>H«rR_totalfc-f 

^^nrv^R.total^^^o 
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[0 12 63 

(tMW- h &5e?j ftE3) 

TOiLtv^T^Jt-ya ^^E^-o/iP^a^^^JV- b R_target^» ? # tz>ii%> £ 

V -5 >^<7>V- Mf#£#T> ^kO'£-fMii 3 l:R_targetfc U P - h *fej£#i£C3 
[0127] 

^i^:, R_total£, aft03^^-> a J'i&nu 33<i:l>\ * * v a > l&MUfr h 

wz,? v a ^uffimwzmm Lxtktbz> 0 ®)xj£> =?^^v.a 

va ^ilS*? h^-*©/^? hnx$P, RTT&ffioTTCPm^: 
^^V- h h£3f5eU -e<a a |g<7> V- h ^m^p LT i> <£v* 0 TCP<7)1^&*: <0 
HSftV- Ltli> M. Handley, S. Floyd, J. Padhye, J. Widmer, "TCP 
Friendly Rate Control (TFRC) : Protocol Specification," Internet Society, RFC 34 
48, January 2003. <DZ. l@fi<7> "throughput equation" <DXX-5-z. h tiX^& £ o &ff#5£ 
Xi>X^ 0 BP*>. 4>|3*^->3 ym^frh<Da *?i/a >^$gii#1f #£fiJJS U *>r 

Tft-^i" & ) > RTT£>*g$t¥*S^ TCP<£> HA7-)HI F3 O«^>ffit_RT0 (08 x. , R02 
ffiri:i-SK cf'in^^ya ^Ofc**? h 7 - ^ OTCPO^ y Ft'fX^i^s ( 

[mi 7] 

Y _ * 

i? • + (S_RTO • (3yj3'b-p/S • /? ■ (1 + 32 • p 2 ))) (bit/sec) 

i:**, R_total -m - a - X (b i t/sec) t * . a £li •) ^ § < l«>fc*) 

[0 12 83 

[0 12 93 

(SMtl*— ISU^T/j&l) 

£3*?~>3 v\Zte^KV- Y*%*)MXho BD*>, va >tfttfe$>irU£, R_tot 

al/mOlx- hfc&n^S/a ^tc^J *) MX&o 
[0 13 03 

[0 13 13 

T7*)*-z/a>mmmffim*bnffim-imLx®:$z-rzo mz.is. http3**->3 

7 7°'] a >'«#«»<b# f b;ft7i> HTTP EContent -type 7 KOtKiKfft 

tBiE# 2004-3044164 
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^^#fc*ifcHTTPOContent-length7 -f -;v KOflf LX, S^ta*Of-^* 

f> V -3 <i T'OTT'V jr — is a >(Da^? ~> a Nf ^OHTTP'Sr^o fc7 r 4 

/Hg3l* <f ^7W-> a >*4"iLTV^i^f£^o T 7'J V a >ifM 
#f»M#<c>*L^ h V - ^ >>f(DV- h^RSi N s ) £ U 77°'J7--->3 

^ WflU&Wffcrt* $>l* <b 7? / f /HEj& 9 4-70u*9*sa><r>7 r 4 ^ 4 X *FLi ( 

Nf) 2:-*" So xf'J-5^^'f^3*?i'B >(:ov>tli, CT&l'- > (R_ 
total*5lfe03^^'>a >SkN. + Nf*CfflofctO) J: OftWv- h <7> O K l± , ^<7)X 

[Ski 8] 

(R^otctl-^RS,) 
i=i 

[0 13 2] 
[0 13 3] 

<0»tf£ffl"C*»*o h7-^N10* ^tis^^3S*Hl-l~Hl-s* s *Jjx ^-^R1*^*L 
h7-^N3fc^$tL-CV^ 0 h7-*H2*>«t»Utt* r^(7)^H2-l~H2-r7!) s 
;V- *R2£-frLT* ? h 7 - ?N3i:4giBc$*LTV*£ 0 NlI*IO^*Hl-l~Hl-s2:N2 
|*10»H2-l~H2-r7& $ ®^i-S^t± > ^.y >7-^N3*iifit*iOi:t*o 
^0^3<7)^ife<7)f^<7>> hJf «f$^*E0037& s . ^7b7-^Nl> iSi^G 

tCfBS$nT*3«9> -tft-efrfcTCU TR2fcBfJS*^i-So ;v-*Rlt±> »*Hl-l~Hl-s 
% jf>y \>V-?mfrb<D^>rv H±^t>7^X#- hS^^ftTRl^lSSI 

311" & feOtf^o Pllftt-* ;W-^R2(i, 5g5KH2-l-H2-s, 2b£V»l±, * -y h7-?N27> 

R27&^co/N°>7-y hfcov*-cW\ ii#<7>;v-* Bateau- £ fewht^o 
[0 13 4] 

JsH±0#JKO*"C he+0^eTRlfc;V>-^Rl. J3«fc^ b7VX#- 

h®*^aTR2t;i/-^R2(±|^i:^ttF*3lC^)oT, ±|Ei: R*©|g5»*tf ^ J: n 

[0 13 5] 

IHlOli, H90*-y h^-^NlrtOfcsfcHl-krt*, * * h 9- *N2rt*>#5fcH2-j £: <BW 

m^M<D b h^*a^fiE003(IU9, HI 0O4>OTRK TR2)0»^*^ LT 

v>*o 3B*Hl-kli, »*H2-j til#^^i3^ ^ UT, 3^v 3 >KI*^7 b& 
^H2-j^i6]^or^f-rS75 s > fl/-*Ri7&**w<$-y V* Y^yxtf- Ym t ¥M$&W.'YR 
l^fci£«K f»^j!|tilitTR10«f«lW«l«**SltJR* (H 1 0 OTIOO 

0) o a^^yaV^Ht^t^^ ^ <> a ^BI8:5?**S*tJRofe«t««HW» 

«*^«»t»«tHi*&R**3»*o iOB|, ^e$U^^^^^^ v ^ v ^»(3002-l~3 
002-n) <?>#-§!• (l-nWSx.'g-V^ W;fr^4fc;bttTV»fcv**i&Sfc#*fcife5£-*-S (T1010) o 

a * * v a V ifeglJi 1 £ * (T1020) 0 * L T „ MUX-DEMUHW K „ L ^ * 

tBIE# 2004-3044164 
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^iii-^(T1030) o >kfc*mmwmz, &£Lfc4'*t»^4'M(3002-l~3002-nnc 
MLT, «*7&^<^=i ~> a ^TOSrfi^ i ^H^-T^(T1040) 0 T1040-C3 
* 9 v a > £ £ *L;fc * M t± > «*$J a * 9 v a > ^3fv?y 3 
CH^K T1060) o 

[0 1 3 6] 

&tfftt±\ a**v 3 >&|||i£^&<);9KfI^;i>(T1070^ T1080)o 
[0137] 

tWS'C / Kt>^TV^V^»(3002-l~3002-n)O#^-(l~n)^f5x.^V\ M^TMS^^ 
TV>£v>*«#-^£&£-f &(T1010)o >k^, Ml'-MliW- ifeeL^fM^ 

t> MUX-DEMUXBK> ^L/i>t>^I5##^^i-^>(T1100)o ^^^M^IfRtis ifcjgt 
fe*«M8*9-^>+«l* (3002-1 ~3002-n) tcfcj-LT, +*tH*&K*K:frt *i"CV»* a * * v 
3 > IBifc3?#tf>tii#£*-^"C> a * * -> 3 ^TORtftffcSft* tw^y 3 >« 
fr*>-£<MTllKk T1120. T1130)o 
[0 13 8] 

3t*Hl-k»±, HTTPOGET^ V y K*«oT, H2-j^«b 7 r >f h b-ffi^ TR1 

fc^a^yg^ HI£ (T1060) Ofe, HTTP CO GET 'J * b * MMi" 3 (T1140) 0 -W'J^ 

b »± % b s *m^mRiom*ipjj a * ? =s a >IS»«ltIR *) . T 7 

'J -7- - v 3 >ti!3WiWr*B^£l}«$ (T1150) o MUX-DEMUXgfct±, U - b WftlSROtt^ 
lC^ofcV->t, 7yU^-'>a^««b»*f«R*^r'-^*$W>)(T1160), *S — 

(T1170)o SM^^yg 3Mt/^7TrtOf-H, itfeV-bffiJM 

V- bTaM&U «3^^y3^4«ot, b7>^**- b^«f*$^STR2 
Oifihfcffl a * * v 3 > t S ft * (T1180) o F7>X^-> « <f «§fettTR20 

MUX-DEMUXS&ti, Jt5feW3**->a ^WO*i^f7 7*&-St^ XISKt*-*?> 

wfM- 1 tti l (Tii90) > wfJt i:o v^-r v> a 9 ra>m-r ■*» afcws-s-o 7 7* 
- v 3 ^ -it auswarc * && l r , 3g*iai a * y v 3 ^ »3»as^ t m n (T1210) „ mm*> 

®*H2-j^i:S< (T1230) o $m*H2-jt±. CO'J 9 ^7s b Ltf- 9 SrSBMl 

-k^«?iS1-(Tl240)o £<aj£^<7>7*-*l±> SV, be*M£E®TR2> 
th\ TRltCfcoT^^tL-C, «*Hl-k^i:m^S^^tt^(T1250~T1320)o £OB#. T 
R207 7°^->a>ffiW^{^ i««7yn-v3>li, flUx.^ HTTP 
OContent-length^fif^fc, SIM V- b «fp«^«tt*-f« £^«#©KlffcK W"Cli. 
pgffl * f&ifc-f- * o M^fc fc* *> «b aft* 03§*. 0! x. ^5^H2- j * s a * * ~> 3 > 

W WW* * & «5 (T1340) > i tt 4 . h7>X*-l>@ 4 3 ^^gTR2<7)«*1IlJ a ^ ^ V 3 > 
SSfflJ^S&ttlR •) . a * * 5/ a > *£JSff - ^> (T1350) 0 3»*ffl0 a ^ ^ v 3 
SIStc^LT, a**va >«J»fa4a*5S4(T1360)o - tt^$tt/w4 J »ii> tllJH^ 
^3^^-> 3 >iaj»fjifti*»4(Ti365)o ctL^Srtt^^^ t t , MJ1®SB^> «"Wi-*b9 
b JB ef"»6S6«TR10 4"«KiWWl«R^^ a * * v 3 > «J Bffflfcl * tti Lfe»t»ll»0#^ 
4'»T^*^tBi"(T1370)o MUX-DEMUXSB^LTa^^«>3 >®WM%1 

*&Ltz*mm<7>*MM&-%V>g:^*Wm-fZ> £ }^1-&(Tl390) o ^ 

&+*»0*i!S«&«H§-*fex., «ftS:ffll»"t*(T1400)o 't'^T^*^^ 

M^O^M^^ttT, ^toa^^ va y$}M*1fem-$-Z>(JUS0)o ZtiZgtf 
tz^ tWli, a ^ ^ y a Lf, STO^*^3^y 3 

> *§J»f $-^.4 (T1440, 1450) o * fc, +»J«^ MUX-DEMUX» a ^ ^ > 3 >$JBfr 
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3*? v 3 J: ^ fc»jj*U 3** va >&«£-£&(Tl48(k T1490) o 

[0 13 93 

JJll±OJ:}fcIMfcm:tK *y b 7 - *Nlfl<7>tt;tOyS*t > * y V 7- ?mfo<OfeM 
CO^*<7)F^O®«^, 3jc|&W0^30^ife0M^ b 7 h®4»^eTRl> TR2£ 



J:fBOi&ffc<D«f"eEI 1 OOT1240~T1320&C^L£:io 3u b 7 - *N2|*|C0^5fc7><b 
#W-MW«l»<^tt^^-3V>-c»L<iE'<*o Ull 1 fcjSHtV- bSIIM<oi^7a- 

^ilftio, v^fw^^f'o ho^t'<to-cjg»$^^.(Fioo)o -f ^> h7& $ ft«m««B 

ofci*£-(F110K 3*^ va >»KO^fc*«f»#-£*a&L(F120K *>L 
> 2»3**i/a^»#n^fc*LWr(F130K B#raT&fc«J;h,3 * >f v£f£5Ei-& (F140) o -f 
^> b**+aHtt»»l»^?>oBOI!fe"T?abofe»^(Fi50), 3**S/g:/|fcg(tfK >f«#^ 
7^^-*/a VtitSfc (& L**Lfcf) *8IBfeL(F160K tU ^i^^^va^tW 
2fe*Uf(F170K ? J-?*Mm-t2>(F18Q)o J*** \"h t '7V'r-i/3 >ffi®M%rWfrb<DT 

yjt-^a ym&mftix* $>otzWf &(?i90), va ^wsu^ km -far 

- v a v«sR*eaw*^iiini"t & (F200) 0 «< ^ > > >f -?wtix$> o fc»<&(F2io) > 

^f^ 3 * * v a >§£3f&S^ "b 3 * * a >4MMHff «£3t#-f & (F220) o 4 fc> ^fta 
£ft * ©3^?i/3>W7^n-'>3'/ 1**1 (F200-C j&Jjn $fL"CV»*tO)«r #JH" & (F 
222) 0 ZLX, IlE»«3^?i/3^ifflV>t, ^IfU- bR_total£&5£i-&( 
F230) o i^ftjgO^fet UTti, SM&l'- b*U»«3003©B&i8©*^ffi'«fc, jESUSI" 
- b&5£7jftA3, B3^ C3> D3^ E3, F3^£$£ffi1-& d btfX* i ^Eg»1»o3- 

=r** b£&5£-f s(F240) o ioftg^ifearii, 3Hgv-HW» 

«3003OK^Oit't?iE'<fe, HifJST^Tttl. 2, 3ft8ffltSuk^|4 

o iit^MV- MLtotal*«*W3^^ va VlS-M^ii^ & (F250) o £<bK, F 

240-Cft5£L;fc#3** > g W~ b MUX-DEMUX«U^aftJi-* (F255)o 

vfcTfc-fey M-£(F260) o 
[0 14 13 

1218 K^Lrt: h7 hJ|if)||t&1tE003MU ^*8W> 1 IB©**!*]"** 

b7>^^- bJgi£$H£gi:<?>raKL^'f*£3*? a >*BB«T**v^ ^^ottln] 

[0 14 23 

h 9 > X - M (fit f f ii-rni: ^ L T , >P»«3002-l~3002-iu S£«V-b««SB 
3003^ MM 3 * ? v a ^»j»SP3004i$ i MX-DEMTO3005O*&£!S:&t&o 
[0 14 33 

* »W £153001 3**^3 5'M«fcK#*£»tJR*^ -S-ftK^f: *LTV»* 3 * ^ v 
H1-&o Lt, ±|B«.tcJRi-*MUX-DEMUX«P3005»Cx *5£Lfc*«W*^«:a»i-4o 



[0 14 03 
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[0 14 43 

i5#-f-^^-r^o ■&i;:4 i «j«3ooit±^ ±mm.<Dm^ ^>mm^~ vummoo3K, & 

ISa^ii-t^ MUX-DEMUX£R3005^ L ^Ml^ & & o £<bK. 

3ooiii> fcfcLtztipmn^vy^mu^ttLx, ^mm^mmz^tfLx^^^^^^^ 

[.0 14 5] 

£MUX-DEMUXS&3005tC2tLT, a^'/s V^JBfaftlSrffi UfcfflBtttW^aiffi^Og® 
[0 14 6] 

t, **!:W3^^ygV«li^t4, ±.|BJii.UJRi--SMUX-DEMUX«R3005tc^ 

i^Lt, 3*? v 3 >%WMir2> X i C^t^.o 
[01473 

ft*** sfain^^ *> 3><7)Y7Ky ? tifc<n Y 9 t: v 9 (pvxYytv?) tim C# b 
;V7>^^*tltv^i^ ?ux h7t^*I^f7>x* - hJB^n b 3 ;!✓(*: 
t^»fTCP)* ! ««iMBl«l*:^ToTV^tf. tln^^va ><O^MV/- bfcl&CC, 3111 
bfcWSE-r&teRfcfUfliU *fc3£#V- bKJSUfc&SHg&V- YZmULX^&tz 
tbx$>z> 0 ttz, tifv- b ifiiTv^3^^->g >o«ft?^«!lLr^Jffii-^c: 

[0 14 83 
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«i-e*ofc, ^vx* - hJin^va >*^c^lt, ^^v- 

[0 1 4 9] 
[0 15 0] 

of, f i<7)^*ri © 5 b 5 > x * - M n v a > t:^ l> &&^§bV-}<£ 
10 15 13 

[0 15 2] 

in i 2 its *&w<D&±<o$m<om&<r>s v Ym*mmmoo4<?>fou-7u >? 

o 4>$ltItf»300U 4 I ^^002-l~3002-nh^<7)rtSI5c7)^iiJa%^i/3>«^ > T 
yj a V««LjB*fSIS, MUX-DEMUX«B3005Olftf^{i^:|&W<7>^3^*i&<0^W h 9 

Hg^^gE003O^>WfcTO-C*^^-cra**B&-f*o £fc> *»h7-* 
tt«i§5£*B2004Ot&fist>. #$&W*>#2<&3Sifc<0^flSltf> b 9 h Jf *$&$I®E002 <D 

*v h7-^^iJa«l5£«R2004^|{|f^traCT*S7ti6»W«r**-t'ao ttP^va 
>^W3004CDifrfP*>> *f§B^0^3^^aii<7)»,0 h =7 V^-f- hS*ai«*E003O» 
«Wl3*^->3 ^^fp004fc|WIttT^^^ BIH* 4 ^ K74t^^1"*l^t-, 
3 * * -> a ^ K4MB#*fMI L T v» *TCP3 * ^ a > 1" 2>#Yfr*v*V>? <DW 

m^m<Dmt tt^, b 7-?^«^i$2oo47&*m^L£fli£jiv>-ck mr 

TNi, jaHtV"- hftU^^4003O^O*=grff ^ o h 9 VX*"- h®*«8§S®E004ti: 

? N jjtiutflt^^ij, -€-onboflaaai«:u N +«iw«i«3ook *««B3oo2-i~3oo2-iK mm 

V- h SiJ®SS4003. * ? «i5i«3fe«2004^ 3£g^ a^^a >^«B3004. MUX- 

DEMUXf|53005*liai-S^i6O^n^7 A^rfB^L-Cis < 0 iorn^Alia'/lfa- 

4>W3002-l~3002-n, itHfV- MUK §154003. * y h 7 - * J|£iJM£5£«2004, 
^V3> &it8&3004, MUX-DEMUXlft 3005 * SfeSH" & o 

[0 15 33 
• MMl^- h-$IJ«4003: 

SSW^a^Va ^Oi^^V- h£R_totalfc U -T;h.£, &4»3&3 ~> a 
>fcW»)3ST*o «I3HBP- bR_total Oft*^ 1 1 LTl±. ^ftf®** O 3 * 9 ~> h 

b (D-mm. ^7f7-^ tkumfcm* b nmmzfcft l r &5e t r a < . 

[0 15 43 

*y >7-^«ta«l^2004*»<b#fcifl«ica6^r*ie)*o flUxl*. b^-^t 
«*j£»2004**<b»3t^ **h;V^'^W«K ffi#*J«3&«Ra-C*ofck"t*o fifrSO 
«R_target#\ b y ? <D&&ttti&aiZ *) *S »t*UX, R_total=R_target • a t 
Ra < Retarget < Rb-e&jfUf^ R_total =R_target • p t$ktbZ><> a, p ti. 
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[0 15 5] 

(j»aS«l/-h»Sfe^ffiB4) 
^fMO^itR.target^miE+^ifOn * * v a tzi><D),zl£Z> £ 7 R_to 

7C £ x R_target = R_o * m t Vkfc-f Z> „ JftM^itlLtarget^ hHv^«)ffiSff 
}&Ra«J: >)/jN$*t*t^ R_total=R_target • a t L, Ra < R_target < WoX$>tl&, R 
_total =R_target • p tfctb&o «> /9*±n * fed* fci&ft* £ UtiVL X$> *) > 1 <«, 1 
</? T?afe& 0 

[0 15 6] 
«MV- h*fe£}T&C4) 

[0 15 7] 

•C< C_threshold fcfctf. IHifcUSe ? hSta^HH?* ? hn^^W 

• -t$TN5Mt*U*, P=L/Cfc-r^>o 

[0 15 8] 

EI tfiWHcShPfcc < MEjeU b (R.target) Ktifc*!:, R_total=R_target 

/(l-P)ti-So fcfc'U !te»4««l«:»tt*fe*f>^ ? ha^$OiiiP_0^L 

T> P > PJXO^Kte. R_total=R_target /(1-P_0) i: t*o 
[0 15 9] 
tt&3i«l'- hife5e:fr&D4) 

ffiSfefctf! lt±# «£ 0 fc* RJotal * v a 

[0 16 0] 

• C< C.threshold fcfctf, fl-SHU-ft * h Rtf^H-fl-C, Fn^» 

• 9 it *Uf > P=L/C ttJo 
[0 16 1] 

^*<7>ii'dV- hR.toatlh^-^Bfor-^n^^P^ibx S&flV- h fc^IRlcSMtc 
Jlv^fcV- K=R_total * (l-P))Wiit*i6^^fUo £C53£*fl|*T'-*ti\ JW 

otalfc-t^o fcfc'U «*<om«V- HLtotal****f+^t-*«$*i.Tv^lttL*^ * 
«b^Ci6^$tLTV^R_total=S:^^o 
[0 16 2] 
(Mil'- hft5&£i£E4) 

Sfc+IBS L T v> £ T "/ V - -> 3 V K o ifcBf 3«>flri#RJ:argetrt«& *>tL& J: ■? t-^ 
R_total^7^V ^-va >ffimffiffiMfrh<Dtfimi>mmLX®:tb2>o «x.tf> 

Utaiftt, **ifc<&£*Ht*R_targeti: L, ItW- hft5£^TftC4twfifeo 
TR_total£*#>&o 
[0 16 3] 
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L, ^ofif^i/- h^rm1&-r«&o TCP*>i:*:*rt:l)tf>aMtl'- b*Jt5fe*ffii: LTti, H. 
Handley, S. Floyd, J. Padhye, J. Widmer, "TCP Friendly Rate Control (TFRC): Pro 
tocol Specification," Internet Society, RFC 3448, January 2003. <93.1g|j<7) "thro 
ughput equation" <DXX5-x. bflX^h X 7 fctHfS;-?* J: V* c ED*>. « a * * v a > 

TCP<7) ? >f A T -7 b B#W (DffiEtetJSOm 7L R<*>2jjf fc 1" & ) , * 3 * * V 3 > 

v»*teT?fc&v>) , b=2i:LT. 
[mi 93 



R-yj2-b- p/3 +(t_RTO-Q^3-b- pl% • p-(l + 32- />*))) (bit/sec) 

R_total =m - a - X (bit/sec) fcifeef&o a *1 «fc «J ±& < "t*L»3T, 1***:*) 
©If l'- f ^io f 7 1 7 ^ CM Ltl < t *mir2> Y ? v 9 <Dm<7> Y 

[0 16 4] 

[0 16 53 

GtHsv- b#J^-c*&i) 

^n^^yayCWl'-b^i'Jit^o BP*>> 3 * ^ -> 3 VtfW&ftlf, R_tot 
al/m^V- b «r#3**~> aVCfflOlU, 
[0 16 6J 

=r**V3 >mW=?-<n#- Y&-%ffim~W3fLX, ®:*bb1Xtz)l>-)l<^%£6xM l 0^X 
[0 16 73 

T^J^-ya >ti!»#*f ffitf* *=> #fc4K# L XVkfe-t Z> 0 #8 x. HTTP 3^va 

7 yi; 3 ^1f^*fS|S^f,#(btl^^ HTTPOContent-type-7 -/U KO-fittc-K^L 

■CflKfcaESrftttfeWWffl^^tSr^Tdo fc LXit. HTTPtr 7 r -f frtyM & fr T~f 

^<b#(btLfcHTTPOContent-length7 i ~)V K LT, fiv^-fXof-^i 

RlLtv^ 3**i/ 3 yet iJlSSv^ift&Sj ^T&o £ fcSU?>#!li: UT, Ns^o^ 
b >J —5 "s<T9 4 T'or/H-v a>C3^yaVt, Nf ^^HTTPSr^o 7 7 -f 

«f»*t#f»*Lfc, 45-^hU-§>^<OU-h*«RSi(i-l,-,N.)i:Lx 7 7"'jy-y3 
^flWWSWfB^feW b f^tz^ 7t4 9 4 7°<r> 3 * 9 v 3 >- o -7 r 4 /HJ- 4" X £FU ( 
, Nt) i: 1"&o ^h'J-5>^'fr©3*iry3VUov>tli, &¥=&V-b(R_ 
total«r^<7)3^^->3 >tNs + Nff #Jofcfc<7)) <fc «5©v*V- bo^Pi, 
b V -? y?(D\s- hRSi (M,-,N,fl)*«Dit4. SRofcV— h 
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I9k2 0 3 

i=i 

[0 16 81 
[0 16 9] 

il3l±, *H^Wi4ff)iIOfIO, h bJf i£^gE004£JB^fc*y 

y > X h Jf *^BE004lCg l^otv^ jSEHfl-lt CfllJfc-C* * o 
[0 17 03 

hJlitUHMMU, TR2=H£oX\ *«*0Hi&* »Ti-4»f^«> mi 0£fflv*T 
[0 17 13 

[0 17 23 

l/- Mifl«l«SW\ $"f-*£J*U **v»«\ 4 J »J1M^^+»^£l*&vM± 

I'm, **v>m\ Tyu^-->^>^t#»^^'b^T7 > u^-v3>^f^il^^<7)^ v»t 

^^(O-f^^ h^H^HJ:oTfel&$tL^(F100)o 'f-^^ b* t «*»««fP«*»feO«»'C* 
o^J»^(F110)> 3** v3 ^MSIJ^*»#-S!-£S§1L(F120K feU f»^^y 
a ^§£# s l-e&*U;f(F130). ^FKT^t;^JtL<&^-f-T«:^i-*(F140)o >f h ***«MW 
Wtt^&080Kre*ofcJ»#(F150K 3^^v3>mSUT-, 7^H-'/a 
(<>t**Ltf) fclllfeL(F160)> fiSa^^ V3 >jfifc**0T?**Hf (F170). 

v*j»KEi-*(F180)o b^^'J^-va >ffi$iM%rUfrh<DT7V >r-*y a 

> tit $lwi£fl "C * o (F190) , -e?)3^^v3>tS^t:KtS77 , ';^-y3> If $R 
*MHf#fcj&iJQi"*(F200)o W 'O' -f ^^T*&c>tf:*Jr£-(F210K itH^^^ 

V3 ^W^^^va :"S*§aif^£lR#-t£(F220)o K£fi»8f*tf>3* 
?y3V077'J^-ya J' fit tfl (F200^jiin £ *IT V* & <i> <7» & #JSi" % (F222) 0 fit 
, ^7h7-^ JlKiJMij&K* <b , %7 h7-^t^ m# t (F225) , ^£^0* 03* 
?ya>ttlK, MLtotal*ife5£-tMF230)o COft5£©*tfei: LTti 

> IflU - MW««|54003O»^W4« TSfi^fc* ^MV->^3e^A4, B4. C4^ D4. E4 
, F4%?Znm-?Z>Z ttfX*%2> 0 Stti^#3^y 3 >^fV- b£&5E 

1-&(F240)o Zto&fcWfi&k LTI±, 3»«V'- b^m003O^^<t»-C^-<^> 

h«l«9S-C*i*l, 2, 3*f«r*Mli-*C. b&X^Zo jfe&tel'- MLtotalfclS 

ilia** V3 >^SI5— ®$n-T^(F250)o S fcfc> F240-C*5£ L = * * v 3 
iV- h MUX-DEMUXSlS^ilSnf 6 (F255) 0 WW>Z > *"f ^ *Tfc-fe ? h * (F260) o 
[0 17 33 

0?* y b7-*N2H— =>-foM-$-;h.wr|SStti3fe*fc*^ *l<0fi£**ft***y h7-*N 

tbiE# 2004-3044164 
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^-y: 33/ 



v a b 9 'V * Miil<7> b 9 ^ y * b 9 y ^It-fh^^ 

CP)^jtSWJ^*^fo-CV>*L(f, «n:?>*V3 ^Oi^M^V- bKJSCT, ^feW- b 
fcWSEl-*teJt*5Rlffl t, fcaHtl'- bHJ&Dfc*ailS*^- b*HHfcLTv»afcii>-o<fc 

tf0L-CV>£&&=r** */a b&TlfTfc. -eov-b&^n^bvfc-y* 

bOWie^W^ii^oTV^o 

[0 17 4] 

b^*^A4~E40^^fflv^ £ J: *K *2, #30ffc##aj-Ctt*"?r 
[0 17 5] 

[01763 

[0 17 7] 
[0178] 

i 1 5 1±, *&m<r>mw%ifc<owM<r>, b 9 bw^aiissEoosortaj-rn ? 

?1T^J 0 *^(7)|j|l<7)||ife(DfMO b bJl*^SE001i:Jt^> 

- b fM«5003> *«J®l£&500K 4>M5002-l~5002-ni: ^(DnU<0^%m =» * * S/ 

b^4»^SE005(±x n^e^-^irior^nrfg-eab^o avea-^i:iot 
HSi" r-f**. #*#>*'J, -e^Mfe^fOTftft^ t»«t«l#P«S500U 

SB5002-l~5002-iu b UJ»5003£|l3i1->& tztbnfv A fcRffiLTiS < 0 

a-*±fc+IIWfM»500U 4"M5002-l~5002-n> ^feV- bftU»W5003*£5Li-So 

[0 17 93 
• 4«]#Pg&500l: 

ff^flJ^glSSOOlli^ $s5fc?> b v Hoa^^ya >f£3»£5rt»&©3 -> a > 

+ am^*5&ttH5l«) . 4 5 W5002-l~5002-nOI*lOia^^^-TV^v^^(5^io^#J 

ttiiE^2 004-3044164 
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^yaW, 2sJ:t>\ *««o»g«#-^U~n) *«»•**<, ^^'> 

K#7G»;fc<3lP7 K l/X h b*-^. n * * -> a > WWi5?*ateiS*WIPT K V* i: 
©ft (iftfca** va S'ltJW^-fctf.SS) *^tro *HS3J#tel±% 3*9*sa>m 

[0 18 03 

jb&*»=S:«aiUTv^t<oi:-r&o tfc, #«^4«n'Mi&gtfJ&& t> sift 

10 18 1] 

*>3 J'SB»£**£»tJRofci: **&SW»<b±lB3** v a >fflWL^$.lZ<£t *ITV>£ 

3X# Lfcfflf «^SF«U 3 ^ ^ a S'lMMSfcirto 

[0 18 23 
• tf»5002-l~5002-n: 
iWlcahfeffll a * * ~> g ryj^-va >fl|3SU»*fffl5. WW 3 * * y g > 

m> fcJ:tt\ Hfeo b7>***- he^^Bt^W^^tt-rtt^-t-^o UT\ (1), (2) 
[0 18 3] 

IV-H^*<0h5>^-f-H©3^y3yM9^x.^o 2*:> ^©^^ 
3^ya >**SI«ti\ 3 * ^ v 3 > HJW:5?*:o«lfi!5?*4fe**Ofl|«L(ff T K V 
7s t *°- h#-5§s 23 £ t>\ 3 * * v a ^ K-ffi? b 9 > * h "/a b 3 /KOSfcSU^) 

3^^v3>gSl£^3fe03iS*ta:^^ctTv^oi:lBlC£d^l.-^^ 
o SIR3^?y 3 >«9CMU, *JBIlWJ«ll»500l3&^<Otil«^J:-a-C7P**L 

h®3^^ va >4rTOi- <&dfc«r^i-^o 
[0 18 43 

■^^eimi^iw^ ^ (2) lib o h hS4 , «t»fi(»«Bt"t*)^aisw= r: ^^ *> 

3 ^ y 3 >M t O^T- 1^5 H 3 •> a >^liH f£> 4"^S 

3^^y3>i»©fi^fV\ 3g5fcil!|3** V3 >®rMUt, HSifcS 

ffifE# 2004-3044164 
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g s tLtztammm v - > b 9 ^ * b j§ <r> a * * * a y mmu *. % 

o 4 7t > £ <» t s % jft^m 3 * * * g w\ 3 * * * 3 > njtts:s*o m$m^%m 

aA'OWglHFOfcJfiv^ 3** * 3 >H&S#x<&»*fc]t»«il£LTV**tf> 
£|sIC <fc ? CMS, 
[0 18 53 

it-fcm 3***3 ?> 3 * * v 3 >^©f ji& t , &m 3***3 

* * * 3 yffl&Ufrhx * * * a J'SJBfafcl&SttJDlo 3 * * * 

[0 18 63 

• »5^ffl=i** a : 

h7>^'f- MB a*** a ^Of^&kS&fr % ^cd MB3***a 
tomtoms tflt>ti& b9>-*#- M7*n ha/l/fcffe} i><Dt-t&tf, V 

M^otv^^fctSo +m»«5«*Kflev>, jB^fcoa** *3 >to • w& 

Sfc. 3S*^«b3**^3 >$JKfg?#J&***Uf, 3***H>«Kftk «f»*»^3 

***a ^i»Wfafti*^So t/;U »3fefc03***a>Wlfti$fcl±. <b$tt 
[0 18 7] 

3S*fc3**->3>^TO$tLTV^Ml±, S*C*fttIiA'7 7 7^©f-n, 

^LTV^T7 p U*-*3>1f#»*fSB^'bT*-**^lt5C«3> Ii^y7 7^tt^ 
tro Sf^y7 7^t)f-^^tliU »«LTv*ar:/V*--*a>«#JSMfr*R^£ 

[0 18 83 

• mm Is- MM#pf»5003: 

^^OHMO^SRlO^Ht*- MW«I»1003fcra*ftC »It?)^^y 3 
ifeilUgl'- bfclLtotalfcU iii«r, 7>#J L-C#*iBs 3 ** v 3 15 ItSo /iff 

- MWttlS|J1003i:R t-eabSo 
[0 18 93 

^ k^sse co^5o^*fe <wm <oMft izwxmmz mm Lxum-tZo 

[0 19 03 

i 1 6 14, $%l^f5^)$tOfi©, b 9 MB**fc«fiE005*/Bv»fcM 

MB+«l««E001"e*ofeO^ *HWO*50||Jfc<?5^1KO, h7V7*-Mif 
tt&SE005 Ctt Hfcotv^ & J£W±, R C»j£Tr ab * • 
[0 19 13 

HI 1 7 H* y b 7 - *NlrtOSB5KHl-k**, * y h 7 - *N2rt <a»*H2-j k^HTJIfit 
If^^O, * v h 7-*Nl, fc«fcl>\ *7 h7-*N2KBBg$ftfc, |5(0^|Of| 

llli^ff^oilI^i:^^i:^^: , |BI^:^oT^v^i^t^mW'^^o »v*tt(i) tiioic&^t 

m«E#2 004-3044164 
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, sflu-bMii«^fifttffofcft, ®Mmm\s- yzgim*) (tiisk Tisouasv^r 

fti*«^fsx.^*o Sfe, (2) T140fc:i3V*T, 3 * * v 3 

^mme^^Io s&u. (3) ^m^^^^sy^mt^^mmm^^-Y^. 

T150O3**~> a ^TO^l^*Hl-k^x.^»#o £fc> (4)T180^i3V>T, j&fSV- b 
«H»ffi^«»*frofcfc, h*3£ttJ&«) (T185K T190fc*5V>T*fL*»Mffl 

^fc;L&*o (5) ^mWZft*, T220fcfcv*-Cx n * * *> a >»Sh<S 

x£*o Sfcfc, (6) v a >»TOt±-€-0*D»33l'(&V- T240CO3*? 

[01923 

o T^Bib £ ;ft & (F100) o 'f'O b^«HW»*955&»?>«Da«t?*ofc»'&'(F110), 3**v 
a ^tSD^i: cfW f ^til(F120)^ Srl^7 7^S:lt L(F121), F220^3iiro -f 
^ > h 5&*«t»IMHW«HB?&» *b oBMSre* o (F150) , 3 * ^ =y b >mM=$-* ^M^, 

T y,j 3 tabtu*) *iiifeL(Fi60), i> u 2#i3 -> 3 j'Sbwe 

&*U£ (F170), v *(F180)„ W ^> H ? 7/n-V3 >mUm%TUfrbV> 

-Jr - i/ 3 > -|f & * fiStiWSUCi&Jq-*- * (F200) o 4 > > & * << *7®KX tb o (F210) 
Iflg^lt^^TOi-^ (F220) o ItSSW3*^V3>W77''jy-'>3^ 

■It # (F2oo-eii jjn $ *tr v» * <z>) * #RBi- & (F222) . f u, m£2^f o 3 * * 3 > 

m^fflV^T. *8:&teP- hILtotal&ife£-t*(F230)o i©*5fe0^fefc LTl±. 

- V1W»m003<OKIflOit»"Ci£'<fc, ilf^- h&^&AU Bl, CI, Dl, El, Fl&fc* 

V3 >fcM-*-*$aMiV- MM £ f »]$)^®£n L (F258K $r2§f77^ 
*0fc-r*(F259)o ^>f^*Tfc«fey b-T£(F260) o 

j0 l 9 33 

I0 19 4J 
[0 19 5] 

- h $UtPS|S6003, «f ^$O^Tgj55001> >f M5002-l~5002-ni: ^-Ort W^j8*ffll 3 * * v a 
>7&MU-t)m£Wkz-btiX^Z>o £tz, S^l-r/^^-H^^^aWl 

ffiliE# 2004-3044164 
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V- VX-&m*?T 7 ^tt-So «fM«500L «gfc5002-l-~5002-nOifrfM:^ 

&i3 s b 9 Mff $M£ttE006ti> rrVVf^-^lC ioTHm^rtl-e^^o 3>e 

«5001, *M5002-l~5002-n > MU«6003, * ? b 7 - * «mfegfc2004 

*JR<b^ -€-OStlf^*ftlI«ii-aifct?x 3^tTa-^±lc»t«aHW)«|fll5001. f«5002-l 
~5002-n, Mm V - h ftl]«6003^ * y h 7 - * tta*fe«2004**ai- & • 

[0 19 63 
• $£#1'- fftO»«B6003: 

f!JfP^2003i:IWlC-e*^o 
[0 19 73 

[0 19 83 

x h bg*m^eRl> R2^\ HI 2 0-Cti. M<0^K0|WlOh7> 

hJg«^©E002-C£>ofc<D# s . *3&IBOf&6O||jfe0>J|£aRO, 

+ $&^eoo6 i:fitfcotv>^ jsa^ tt > ra t? * * o 

[0 19 93 

h«*«S£flmi, TR2*-ffiot, jR-Ti" Sttftti. i^l7^fflv^-C 

[0 2 0 03 

El 2 1 lcj£#V- h©JM<^iM1^7n-^- h fc^-to Mfl]ft«&W\ 

J: o Tj£Ifr $ (F100) o >f ^ > h «tfty«»^ OSftT?* o ifcJ»£-(F110) > 3 * * 
^ a J'fftBO^fc fca»L(F120K frM^^Srlh L(F12lK F220— Jitr 0 

-r ^> h ttHHi«p«is^ <b <Dftmr*$> o tzWi&insQ) % 3 * * 3 

, T7U 'Jr-v 3 ymm. (*> LabiUf) £jHJI&L(F160K 4> U a»a** va >»**0 
"CabtLlf (F170), 9 >f T&jSBrr<&(F180)o -f ^> YWT~?V * — v a >ti*«UBflf3Btf*fc 
OT7'; >7--va o (F190K ^3^ys >«feSU?-fc Bi"t Z> 7 f 

V 3 >««SrS»til«ltcji*ni-4 (F200) o -f ^> hj&s^'f •7«J^"C*ofc*i'&(F21 

o), fi»fs*<^**»#^u*tie-r* *ai«i5©**M3 ^ * •> 3 yfMMBa** = * * -> a 

yW8*Mt«*^»i"'6 (F220) o * fc. m&BM&JKD*** v 3 ><DTzf>) fr-i/ 3 
>'ffif«(F200t?5i*P§tLT^4 4)W)*#J!Si _ *(F222)o *Lt, ^7 h7-^t«l^ 
frfe. h7-*#t8t*J0tf#L(F225)> a<Ea»<t»03 * ^ *s a >ic^fflv>T, 

hR_total£#:5Ei-MF230)o hflJ^)g|S2003O 
RWOife*^*:, mil/- h^7jfeA2, B2, C2> D2. E2, F2& £'*&%-$■& £ 

-e#a 0 afta»«t«(o#3^^ ->3 >*ite5£i-a(F240)o io^tsfeo 

^fefcLT(i> ^ffi V- hS|TlJM2003?>f&f£ O+TSfi^fc. Sl« b« *) mX-ft&L 2 

ffilE# 2004-3044164 
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^*M=r^^->3 >%rMW^M%\1r& (¥250) o $rg$i"7 v ytflX$>fr\X > Srfcfc 
fife n * * -> a > Mi- & M^f Is - ^ R_i & ^WJW^MSn L (F258) . fr^il? 
9^£0fc1-&(F259)o Sf&l^ vfcTfc-fe? M"£(F260)o 
[0 2 0 1] 

10 2 0 2] 
[0 2 0 33 

m 2 2 t±, ^^C0H7c0«O^O, h 7 b)i«^SE007O|*]g|$-7*n y 

- h f|!l]«7003, «f!J«700U *«7002-l~7002-nfc ^Ort^O^M 3 * * ~> 
MSRi±. 3^y3>IM#^ 3*? va >^imMWM«V- b£-5-x-<b ■ 

sj?- hJf«3lgE007i±, 3 ytfo.-^H«t o-CHm'HTf^^So 3>fcf iot 
*ili-***frtt, 7*4 iMMM^ey, 4>»IJfPg|57001> *M 

§157002-1 ~3002-n, 3£ls V- \ flj^l^7003> 3 * * v a >*?-«3004 > MUX-DEMUX 

otM^, -e^ni^^fijiPi-^i fctN 3>t?i-^±tcit"mfij»as7ooi, 

7002-1 ~7002-ik MflJ«7003, ggliin % ? */ a >jfe?«&3004, MUX-DEMUXS53 

005£*3i-f <2>o 
[ 0 2 0 4 3. 
• *MJ«7001: 

*»J^1^7001{i> S*OF7VXl- hif^rr^^ v a y®r^Ufrb<D^ v a > 
va itfirt* h v hJi**K«fiE007;frfc<A+raii&T§S*£$*t 

[0 2 0 53 

<=> <T> 3 * * V 3 ^(JR5**$Wo 

Wl^fcBf*) *^«fo a >iltlltS:S(tIRo^«fIlW7001li, *tfi]"tS h 

hJB«t£gE007O«iM«^> 3 * * v a >H!KI?#OtiMll* 
W*&RSt*ai*o -?>B#, *MJfflHaS-C(i*>^TV>^VMt«^(7002-l~7002-n)O#-^(l 

, MHJ*M7003K> ft3eLfc*«l«Olft8U**(l-ii). 3*?->a><7> 

3** va >!&SlJT-£^l1-&o Z<r>m. i ^ =* * * v a > KB! VXWtj&%lBM*km V- 
b«*3lfll^- HW#P«570033ft»e>^t5l*o MUX-DEMUXS|S3005H> 8W£L;fc+i» 

»#■!§■ *o +ailW»»7001l±, L £ 4«#^*M (7002-1 7 

oo2-n)n^tT. mmmm^-ym^^mirt^K, m^frbw*? ->a >ins* : tf 

WIE#2 004-3044164 
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[0 2 0 63 

(fl-ft-f^ h7>^#- bil+^i^EOOT^ibO^ffliF^^S^^SltlXofc^) 

f7>X-f - hJI«£EfiE007^t>O4' M#ig*£^tIR£ t> 
PI ±-C« t> fixate V^M (7002-1 ~ 7002-n) ( 1 - n) * fig v v WfrT*^ *i "t 

V>&v>pf>$egB#-i|-& lcftgtSo ^C*M«7001^ jSSflTV'- Mfll»»7003tC & 

o z<r>m. z<Dx*?z,3>i l zMLxmm%®M&m\'-Yfe*&mi'-vfflm'?oo3fr 

bWfr&o f tt> MUX-DEMUX§fc3005l^ Vk&Lfc$>mU&%r : 6:&&t&o f 
««lflia5700H±. ^L/c4 J W#-^o<f«(7002-l~7002-n)«tUT > 

[0 2 0 7] 

<D u * ? > a ^30 WfSftl *$#Jfco 

^>f«0#-^*#tr, 4>»T^^mi-o MUX-DEMUXSB3005lw3^^^3 >® 

»sis7003tc, mt i »o4'M#-^^{sx.> a»*niiifrf-*o 

[0 2 0 83 

(itl^-tS f9>^#- h®4«^«E007^ib^4'»TS* : S:5:lt^o7t^'a-) 

*»^i-*o MUX-DEl^fi53005^ri^^->3 >^©f®^^mt^4 J »04'»# 

■§-02a*BllKf-t-*J:^ffi^-r*o MIHIfl3l$7003K, 

[0 2 0 93 

4«IJfPSI$7001{±, *mU7002-l~7002-n<D^fr^tlfim&i£M*fr¥7fr*'Flrm ( 
h«tf«tl6itE007*»?)<Oft>«tH!$655*»fjSI35**5£tt-C, *«S£ftl •) ^TfclSfc 
hS*«iilitE007**?>o«t»«t»TR**SttJRofe«Ftw, tit 

"f* & o 

[0 2 103 

• 4 , »7002-l~7002-n: 

rt«&£3»*«i3 -> 3 ^smb, 77'j^-y 3 >mmmvrMi&tT 0 *mmwu7o 

0l3&»feo»^^t£oT, il&Jfcfllln** ->3 >»3ft«tWL-C. Jg*i:OHi:> h^vx*' 
JfcOflRK^ 4 J Mt»l$7001^ib^ttiK$tL^:M^'BW- b*t**Ob5>^#- h 

[0 2 1 1 J 

• =r * t? *y 3 ^flftMff : 

h 9 > * h € a * * V a V &?go fc»5fc ©Ifl K/B v> & J&M^* v ~7 7 

tT^o i*Ha*jrVa ^SHUTR*****.*** 3^^->a>«JWf^ 4>M^a 

ftSEJjf 2004-3044164 
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[0 2 12J 
[0 2 13] 

, #S&9§o£ifcO^J&3oaMg V- h ftU«P&3003 r c-e* * o 
[0 2 143 

[0 2 15] 

% h*+*«ttRl, R2^\ H9T-l±> *|&9!0#3©iyi03&ffi<z> h 9 >-X 

j||S$lfllE007lcf|§**?o-Cv^AWtt> BCilStJii, 
[0 2 163 

i2 4i:*yf7- *Nlrt<^5fcHl-ld> ? , - *N2|*]03i5fcH2-j <*> IW TSUI t 

[0 2 17J 

»7lR«? (T1025K T1040fc:fcv>T**L**iftffc^£x.S¥o (2) Tl 

050fci3 v>T> WsJuM 3 * * v 3 ^ffcSMB'MSx. $ h (3) 3ft £48 a^^aV 

' T1060On^^ V3 >^^B#«*Hl-W5x.^.^o £ 

fc. (4)T1090Ki3V>T, mmis- h«#«^»«*fro;fcffc, TOfV-h^tlRt) 
(T1095), T1110K£^T^fr£4'MW£x.&* : o (5) ft*.- T1120K 

iSV^T, »*«3^'>s , /»3|»^x.i*, Sfcl^ (6) »5fcffl = **->a 

[0 2 183 

£oTj£tfr£ft;5>(F100)o Ytf*mmmUfrb<7>g:mx$>^tzi§£(VnQ), n** 

a VMBU^i: *2»L(F120)^ =f v a ^H&BU^i: L (F 

120), «r««79^*lt L(F121), F220^Jitfo ^>F««»?>^fflM 
ofc»-fr(F150), a**->a >HfeglJT-> 7^^-y3Vif (*>L&*Uf 

) fcll»L(F160K a*3*^VH >$b&*0-e&*U2r(F170)> (Fl 

so) o * ^ y \ a* 7 yn->3 ^77'Ji-y3 >w*aBan?& o 

WiE# 2004-3044164 
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&(F200) o <"T^> h#**^tt*L*T**o;fc»<fr(F21()K gfS^^ya^S^iba 
* * v 3 >M«HM*R#1" & (F220) o f fc> SlftgWr^ 3^->r/07W 
-v'HVlfH (F200-Ci&iJD MlT V* & <Z)) & & (F222) 0 fU, ^aE2»* 

?i/s>Stiiv>"C, Hj&teV- hILtotal (F230) o tOftjfeO^fek UT*± 
, MV- h$U$Pf|53003^rao^t?ii^^> b^^A3, B3> C3, D3> E3 

1"&(F240)o tOftjfeO^Ftfei: UTti. $iH YmWU3003(DUW<7>* X*ft<<tz, mtS 

v- yn^mx-^mi, 2, 3*£&$MJi-a *<» i&j&tei'- MLtotai&& 

ir|n^y 3 >»3»«5^aftl-r a (F250) 0 § h F240-e&5eL*:# n * * a > co^S 
A V - b * , MUX-DEMUX^ilftH" & (F255) o *rS»7 7 ^WC* *U*. Iff /c fcfiftS *L 

-T^(F259)o *ffcK, 9 4 ^fcTfc-tey h"f-^(F260)o 
[0 2 19] 

2>KmL<T> bB*^tt-?-ft-r;ft-K**b-C. *«7002-l~7002-ru ^feW- 

b «I*P»7003. Sfe*IB|3** v a >»SI53004i3 £ l>m-DEMlM3005tf>&£^&j\ « 
©J^^7OO1^^0|IJ^|[153OOlfciq^O«)f^«rfT*>-*tLtf^.v> o 

[0 2 2 03 
[0 2 2 1] 

C#S&iEo#g8o#dfeoim:) 

>k\z%^m^n^<omm<owM<r>mmz<>^xm^^m\^xmmzmir^o 

[0 2 2 2] 

El 2 6 t± % ^f^O»8O^]5&c0ffm g ,O. h 9 b««£§«E008Ol*jS&yn «y 

^Bl-eabSo *flWO*4<0*i6^^®O b 7>xtf- bS*8&^©E002h Jfc-<. 
- b ftHJM8003> *M«8001, *^8002-l~8002-ni: ^<O^U<Ot^^m a * * v 
3>«W^tx.f)^tv^o S*(^) h 5 >^ * - H a ^ ^ y a V Wli 

fcV'- h-CS&lt&fH fc<ai:i-&<, 4>l8IWJ«lSI58001x 4>M8002-l~8002-nOiii^(± N # 

&w<?>m7<7>mm<Dfmxmw L^mmmmoou 4»M7oo2-i~7oo2-nt mmrc*>* 

<r>X, mmis- MWI»«R8003J*ov^TO*KWi**o b 7 b Jff^SEO 

<f*? % ^iflt^^ij, *<r>\&<v%zm%mz, ^mm^usoou *ke«58oo2-i~8oo2-iu 

mm V- b WHPSIS8003* l«3^V3 >«SB3004, MUX-DEMUX^3005> * -y b 7 - 
^*tia*Jfe»2004=S:|l5l"t-*^*^)^ , n^9 A*E®t-C*< o iOy'n^Aliaylf 
a.-^lc«toTlI^ibn> -€"0»f^4r«»"t*ifc^ 3>ea-*±fc*«tllfl»80 
0^ *l«8002-l~8002-ru SIHBV- biM»8003, 3 * ? v 3 >#£Sft«B30<MU MU 

X-DEMUXSK3005 * & o 

[0 2 2 3] 
• J3l«l"- MHI»8B8003: 

&fiE# 2004-3044164 
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/^-v>: 42/ 



[0 2 2 4] 
[0 2 2 53 

H2 7«\ *!&WO*80^Jfe03g®.0, bJf «£l«E008£ffiv^®lS 

^ ^V^'f-Mti^tRl, R2^\ H2 7fli, $^Wi4 0*IWfi«b7 

Jf *»SE008 Kg § o T V* 3 jS ^ lei & o 

[0 2 2 63 

>x#-hm*m2twmi. tr2£1£ot, *jni*h& wr-t^^t, m2 4 

[0 2 2 73 

&o H2 8 Km^V- YmMM&003<DW)ft<7>yv- c f- J r'- Y*7FiTo 
[0 2 2 8] 

ofc»£-(F110), a** v 3 >ffe8U^fc*ra««^«:S0UF12OK *fS«7 9^*lfc 
t(F121)> F220-\5itfo * ^> hi6*tfmflJW^^Ofill^t?*>o/i*ir^(F150)> 
3>ISiSU^ t»at«#-9-, T7V a (fcL**U*) &BUBfeL(F160K 

2^3** Va>$b& ? 0^&*U3r(F170), * -f v*#ftV*-*(F180)o ^>F* ? T/^ 

- v 3 >m mmffiMfr ^7^n->3> **&«fcn?* o tzm^r cfuo) . «e <o 3 * * -> 

3 >ffi,m*KM1r% T^Jt-va >1f tt&S&flt #fci&JlI-r %> (F200) 0 * ^> b &9 4 
~?tytiX*& o £*§^(F210K * > 3 >*Wt»3&» n * * v 3 >$MBI*til«*JR. 

#i" S (F220) o 4 rt^ 3&3Egs*»* Wn^yg^T^J^r-ya^ If # (F200-CditJP 
?|ITV^ tO)^#HBi-^) (F222) 0 fit, * -y b 7 - *#t?ft}£5eSI$^<b. ^'^7- 
*#^£Ipl#L(F225K Mitf^a * 9 v a >«ffiv*T. «j3£flH/- hR_total& 
ft5fei-S(F230)o iO^^fetLTIi, V- h W»«4003O&93O*-eiE'<fc, 
ttiSfcV'- hft56^FfeA4, B4, C4, D4. F4***#ffl-C£*o S*E2»*<Z>*3 
y 3 y(7)MV-f«: * (F240) 0 £ <o ftjfeo^fe ttTIi, 3H§ w - h $IJ«4003 
offtiBtf) fiHRV- hSiJ«9^-c^fti> 2, 3**»I-el4, a&a&tev 

- MLtotalfc^ltMa** > 3 >**3»«&^SI*n1-S (F250) o S fcfc, F240"C^:5eL^# 
a^^Va hSr, MUX-DEMUXg&^I*fl-r & (F255)o *r2»7 7 ^rt*lT?afe*lWr 

, «rfetwg»$tLfea^^-> 3 ^ji|1-&3£ltl'- MLi^^^flJ^^il^I t(F258)> 
*fa»7 9^*0fc"*-S(F259)o *^bH> 9 4 v£TK-fcy M"&(F260)o 
[0 2 2 93 

i2 6lc^L^h7^^^-h^p|3^SE008(±> =?*b$k#> h tit: 1 IKOfcUa]-*- 
^> h7>x*'- b € ti^t t t: L^4"i 3 ^ ^ v a > ^ Utt? I 4 ^3&o*t 
[6]1-& > H*Iiti:tf)!|(:ti3*^y a vfcPJtSrCi 4 J: ^ tc-tife* 

*L-PtHZ*tLT, 4"M8002-l-8002-n^ ^« V - b ©JtH|[l58003. a*M3 -> a 
M3004, MUX-DEMUX^i53005S.tf^ y y v - ^M^2004C9m£I£U\ «t»atlWI»aS800 

|iiSE# 2004-3044164 
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^-y. 43/ 



[0 2 3 03 

[0 2 3 1] 
[0 2 3 2] 

3 * ? -> 3 * > 9 -f ^w-s9»**ira*>o-cv»* a^itv- vmmmoos 

h^pfm^©E009(is 3>tf*-*fcJ:oT|gPjfriife"T?*So 3 > tf a- 9 £ J: 

02-l~1002-ru MM 1^- hW1li«|J9003*^a't*feie>^ , /a^9A4|H»LTi3<o 

*±fc+IK«*lwU001, 4 J «1002-l~1002-n, Mil V- MW$l£iS9003£#mi-&o 
[0 2 3 3] 

• -f > 9 W ^ftM : 

n * * v a h . MM V- h a * * -> a >4*1B«H1!*fcfi-#"*" 

& *> »T^4o SMS/** y b ? h fc LT5piJffii-^> h >M> ? * ^SW^m 

5£#&«U «x.tf, bSr«Sfc1B3S«cUT^*L4J»^t, HiT&Opacket-pairO 

9 o t fc, M#/^ ? b fciHIO^ LT^IJffl Lfc h » 

^0^#TO0ffi^V*^^v^T{±. #UxJ£. Cao Le Thanh Man. ft£-JII»k ttffl 

mmm^y^^-f-^^, March 2003, HflJ1ft$tLTv^^*fflv>tL»fJ:v> 0 

[0 2 3 4] 

• glS 3 * * V 3 ^|| : 

^m^mKomM^m^mmm 3 * * -> g t jt-^ (D 4 > 9 a >tta!«&a» 
Yommt^o^y yrnm* (3) »t v - b «n» c 3 * * a 

[0 2 3 5] 

• 3H§V- HUM* $159003: 

S&^liK^oa** v 3 ><7)$g:3Mi V- h £R_totalfc L> &*®!§3 * 9 v 3 > 

KWIJI-C5, iMl— M^totalO&M Ltii, SftWW3$^-/g>St, 
#St"J a * ^ *> a ?> 05 3 ^ ^ -> a ^ftiftfflfi, T7V*--->a >««U»*f 

[0 2 3 6] 

tf , 3 * * S' a > wsmfr h<D^*9 : sB> mmmm^ , h ^ ^> ^ wmft 

miE# 2004-3044164 



#12 0 0 3-2 7 3 69 1 



^-v : 44/ 



R_targetrt^ b A'* ? ? O^^^itRa i /h$ tttUf^ R_total=R_target • «tUR 
a< R_target < Rb^*^^ R_total = Retarget • ph%ktb2> 0 £l±> £>ibfr 

C#&a6£*i£'fire&*K 1 <<^ 1 </?-?&&<> 
[0 2 3 7] 

jiffMO^iil'- hRJ:argetrt ? *l£*^^3*? v 3 >SfcKjl/§-o7t fccoUk* «£ 0 
. Rj^talfcl^^^Oa*? v.a >Si:MLTft*^o ^ESRS 3 * * ~> a 
frb con * * > a >^^'lt*RO, 3? b 7 M^S^it^ffi^fi. ^it^m^H!^ 

S^JicOftTE'teRtK £ § ^it^ffi^tRa tt^t^^yaV ftfl^lf ftfc . fHHJ L £ ® 

R_target = R_o * mt^t^o ^<^*£R_target^\ 
^^Rai «9/h$lttt{f> R_total=R_target • a t U Ra < R_target < Rb-e&tU;^ 
R_total =R_target- ^W^o yS $>bfr\^tb%k£> b*itzmx~$>*) , 1 <«> 
1 </?-C#>&o 
[0 2 3 83 

Tv^fct, rat-TTj^^iJtO^^, £4^3*? vg >j&*C_i (i=l,-,m)1E<0^ 

h£i£*K L_i (i=l,-,m)ia<0/^-;> fa^^^L/cfct^o B^iJt-T^H^iJtcO^ 
fc. B#£iJt-T^<bB#£lJtcOli§K. ^-^^n^^ va ^^Ci(i=l,-,m)jiO/N°^-y b&^l? 
, Li (i=l, - ,i0 BO^*- f b n ^ Srftft I, *f ^ ^ a y wfJ^/^ y > t >f X 
75 s Di (i=l,~,m)-C£>o*:£:-r&o ^'Jt-T^fb^iJtO^^. 
[^2 1] 

i=i 

[^:2 21 

m 




i=l 



[»2 33 

m w 

P = (^L I D,)/(^C,A) 
i=i '=i 

-C**o MCStttft^aK fcfcJ&U WtoV- MLtarget R_total= 
R_target /(l-P)fct*o *3ftfclB***»»t*fc^ hnx^co^tP 

JHC*tLT> P > P_0<7)*l?-g-^(i^ R_total=R_target /(1-P_0) i~&o 
[0 2 3 93 

nmt<Dmz, va V7&*C_i (i-l.-.m)*©'**? b£^t*K L_i (i=l,-,m 

ffiSE# 2004-3044164 
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^-i? : 45/ 



)m<V^t-v bnx^Uht^o «t-T^<b»JtO^^. B#^iJt-T^<b^iJt^W 
fc, ^in^^va >75 ? Ci (i=l,-,m)1@0^^-y b£*£>K Li (i-1. —,n)®W*1r 
v fnx»l, 8t3 * 9 v a >osp*&/<'5 r 7 Y^-i X#*Di (i-1, — ,m)-t*&-o*: 



*=1 



C.D. 



[ifc2 53 
1=1 

:2 63 



i=l i=i 

mm^m^tzu- ^ (=R_totai * (i-p))<op«**6*:^£fp&o ^tmf-^ 

if. &^D&l£;££ftTV>£RJ:otal&'f£do 
[0 2 4 03 

aft^ittv^T^'J y--> a y\Z^^^iz^m.<r>^MiV- bR_target#M#'b*i- ; s> * 
?iC, R.total^T-/ 1 ; ^r-~> a >W#^W^'b^'tf# ! fc^JfflL-C^:i6^o Wx.fi, 7, 

iJ-$V70WH»»4ftt, *ftfc<0£tHifc&ILtargeti: U 3Mi V - h ftj£*ttC2 
o TR_total * & o 
[0 2 4 13 

9*$05'*%>'fo<O Mf^m^gEOOl^ioTifm 
h) K:»i-*«4teK#»t* Ufc, H^V-b^#'btLSJ:dH, R_total£. a>fiEO 

n * 9 v a >^m. tsx t>\ nen 3 * * -> a toa^i/g y^m-m 

andley, S. Floyd, J. Padhye, J. Widmer, "TCP Friendly Rate Control (TFRC) : Prot 
ocol Specification," Internet Society, RFC 3448, January 2003. 03. l«TO "th 
roughput equat ion" <D1X~5- x. h flX V> £ J: o ft*^-? £ v> 0 BD *> > 3 * ? v a 
^3*?'>3 >*aB»flM***IIJB !-"> * h n RTO*iilfc¥ 
3HfiR, TCPO 9 << A T * h mm OttSfettt JJT0 (« x. if, R<£>2f& i: "t & ) , *«t 3 * * V 3 

l»2 71 



R-p-b-p/3+(t_RTO-Q^3-b-p/S • p 2 ))) (bit/sec) 

tf}fE# 2004-3044164 
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^-■5> I 46/ 



R_total =m - a -X (bit/sec) t o « £1 <fc *) < "ftU^ l^afe>/i «9 



[0 2 4 33 

^3^^->a >H<2r¥KV- h£#Jt)^T&o BP*>> 3t^y3>#m^M> R_total 
[0 2 4 4J 



[0 2 4 53 

/'jy->3 >tMMMff*3&*fe#fettjt, HTTPOContent-type? -f FOjfiHWLT 

^•->' 3 y<nw&<o****s a >*+«lltv?*»^h % ryj a ^tMWWftt** 
«b ft fcHTIPCDContent- length? <-fr KOff IT, gv4-fX?)f-^^ 

i; - -5 -f -f<DT-f^ / r- : y 3 ><^3*^ ~> 3 > t s Nf ^^HTTP^Ific? tzV 7 4 )V 

mm? j -f<r>T-fv -> a ^^ftuv^^fx^o ryj *> 3 ymm-Wfo 

Ufrh'&htLtz^ #X t> 1; - 5 >7<D V- b^RSi (i-l,— ,N S ) t U 7^J^-ya> 

bWbftti, y 7 4 frimm 9 4 -f<r> n * ? */ a > <o 7 7 <f -< X £FLi (i= 
1,— ,Nf)fc1"&o ^ b V - 5 >f "/oa** V a >tov>Tli, £^P&V-KR_to 

tal £li£<7> =r * * v a >^N s + Nf-e#Jofc^O) J: r>1&v*P- h^fco^ti. h 
U - 3 bRSi(i-l.-,N.o)«r«l»)STSo HofcV- t> 



[0 2 4 63 

y^O»af«, ^WS^Se-liOlf^fctt-^LT^ Sti-® I'- hftU#PSB9003'X n** 



[0 2 4 23 



[Sfc2 83 




i=l 



[0 2 4 73 
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^-v : 47/ 



mxm%m ^^tz%nv-v & m^m k & & -r t & & 0 

[0 2 4 8] 
[0 2 4 9] 

13 01^ ^f&H^^^lO^^ife^ CO , h7>7#- >6i£§&£lfi:E010<7>|*!Sfc7'tt y ? 

m-?$>% 0 ^mn^m^mmmm^ v ? ui«^Eoo3i: jt-<> mm%* 

i^i, r^X*. ^MMM* 1 ^ *WfllOfB»flfe#fc. 4"»IJM3001. 4«3002-l 
~3002-n. i&m V - h SUW10003. > 9 4 fc^Tt &gEfiffl 3 * * ~> a 

§1510004, MUX-DEMUXf|S3005^|imi-^/i*^7 e D^vA?rl5^LTi3<o ZftZfUfvA 

*S&S&3002-l~3002-n, HW»«P10003, >f > 7 4 >nMU*^iir 

* ^® |3^*/bV j&ftffi 10004. MUX-DEMUXSR3005 «r ^H-f & 0 
[0 2 5 0] 

• >Wrmu : 

mum a * ? v a >*St»J-»^ U ? b frfUM-** 7 ft L-OfiJE U jK h 

a h , mm v- v mwu^n 3 * * -> 3 >m«mii 4t^*4, 

ti\ mm'^rv Y*m&mM%iVXmti2>Wf&fc^ M^packet-pairO^-Scfc-Jg^iS 

«<0«^j5fe^ov^Ttt, #Ux.{^ Cao Le Thanh Man. ft^JIIWU ftffllE^ "7? 
t- 4 7TCP3 ^ya^lv^r/HV^f h7 - ^fHIJk " W^ttfcftSHB^&V"* 
^-r-r^. March 2003. *tTV>*^S:*fflv^tf J: V^ D 

[0 2 5 1 ] 

• &sn 3 * * v a y ^gi?iooo4 : 

*§kw<Dm3<nmnv : &m<Dmw:m=' -> a (1) * > 9 -r j'tt-w** 

[0 2 5 23 

•IfV- >$UtPSPl0003: 

^ICffJ^^T^o bR.totalO^^i: LTli, IR.totalO^:*^ 

[0 2 5 3] 

2004-3044164 
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^-v : 48/ 



itO^lft&Rb, ££«03S5eiit&Rafci-&o EfrM^Sfrl'- hR_target# $ , #h)l>* 
y ? <Dg.%~ffii$i.Ra.£ *)/h£lttU£> R_total=R_target • a i: U Ra < R_target < Rb 
R_total =R_target • /? tfe&Zo <*> 0f±> & fe* C&&#> h fitzmxtb 

y> , i <a , i </3-e&&o 

[0 2 5 4] 
(iHS&IB 1^ - h #:5e?j &B10) 

^fgO^ v - b R.targetT&^&^li* 0 3 * ? v a > m^^o tz % <D iZ & %> X 7 K 

H«3^^ya m<n ^ * b * * ? * tiTOtsi &rk ^ £ 

jfi^Rai: 1- & o 1 ^ * * > a ^ M tz *) R_o<D V - <b *L***atr»£\ 't'ttftlHtPW 

io-C^i$titv^^ft(7)3^^y3 >^m£7U^ R_target = R_o * mi:$:^i"&o 
flfrMOlf itR_target#s b ;V * ? y* <£>^ § ^itRa«fc * $ It *Ui\ R_total=R_target 
• a t U Ra < R_target < Rb"e&*U£. R_total =R_target • jJt^^o a> /? 
tt, fe*t.fcte-C*»K 1 1 <pX*$>Z>o 

10 2 5 5] 

U - b ffiCIO) 

3fg(^^ 1/ - b R_target« <b *l£ J: 3 fc* 3 * * "> a * & *> 3 * * 

5/3>^««W#*5R)fflLTILtotal«:ftie>4o 0Ox.»*. I^WITfttc, V- b £Hfr 

rt s M< MEteU StRl/- b (ILtarget)lwi- R_total=R_target /(l-P)fc-t-* 
o fc/iU *»**H»*ai»t*fc^ **7'-^n^spoWflff_0lc*tLT, P > P_0<7)it 
^•^(i, R_total=R_target /(1-P_0) t^h Q 
[0 2 5 63 
GSfeaHBV"- b&^&DlO) 
ffi3fc£ 1* It* § & V ~ b &n h *t Z> X 7 K „ R_total £ ^^^V3> ft* 

Liao/N*^-y bn^MLfcht^L v P-L/C?**., ®*<£> 

TSUgW- MLtoatlfc-€-^0 7*-^nxspP*»c», SH-fS V- b 
-b(=R_total * (l-P))OB«t*»fc*^S e £*>**fls*f-*M\ M^Hfft 

fcrtfU ^*<7>3HSV- VR_total7&^/i+^«m$^TV^lt^(f> *<b*U* 
^^$^-Cv^R_total^^d o 
[0 2 5 7J 

M&^BLX^&T-?') *r-v 3 v\z.%&vizmm.<r> , $m\'- bR.targetW'b^^ i 

o "CR_total 5^*!) •!» o 
[0 2 5 83 

tiSJ:ii:> R.total^^ Rftoa^^y a >®to, i^XXJP, iHS3^?y 3 >M^ 
bti&, ifla^^ya b7-^0/^? bn^$P, RTT^'fSo TTCPOl 

ttiliE# 2004-3044164 
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^-v: 49/ 



<7)H^lV- YvmWi&t LX\±, M. Handley, S. Floyd, J. Padhye, J. Widmer, "TC 
P Friendly Rate Control (TFRC): Protocol Specification," Internet Society, RFC 3 
448, January 2003.03. 1|J5<0 "throughput equation" OXT^x. hilX^2> X o &ltlf 

/^>y bn^4% (pOft^Ol^UJi, RTTmrtO/N^ -y fn^Uo^nx^^ffc 
#;L-Cft3f1-&)> RTTO^tW*rttR> TCPO * -f A T * b B#F^«^tJtT0(^x.^ R 
<7)2'f&£:1-&K -> a b 7-y-cDTCP<7V"^ 7 b f A X<o¥**MI£s 



i? • yj2-b-p/3 + (f _i?TO • Qyj3'b-p/S • j? • a + 32 • p 2 ))) (bit/sec) 

R_total = m- « - X (bit/sec) t®:fc~?Z> . a *1J: •) < 1**11^ l^abfclj 
©&«V-b*fl&Ob?fcy*fc#LTfl<1-&*tf*tfi3fc, «=F«M-* b 9 £ ? * <r>%<r> b 



:<5^ KLTftfcfcILtotal*&+i«=i**~>3 ^H»)ItS, ^OV- bt!]*)^ 
[0 2 6 0J 

£3*? v 3 ^^^ptci^- b£#J»)^-C&o BD*>> a^^va^^iitf, R_tot 
al/m<7)V- l>H3^'/3 >fc$|t) S-CSo 
[0 2 6 1] 



[0 2 6 2] 

T~f } ) 5 — v 3 > W«U»*f Oflt t&K'W t Tifefei- & 0 $1 x. tf^ HTTP n * * v 3 > 

■/U *r-=y 3 >ii$|lM;M^ic>#ib;ft^ HTTPOContent-type? >f -JV K0>tt£4K#L'C 

$--va >J)1S(03^V3 >^*i^L"CV^^f^lC N 7 y V ^ - V 3 > ttf*W*#f 
bfcbti fcHTTPcDContent- 1 ength? < -)\> K Olf fUl-tfcfip L"C> f^t^X^f-^^ 

»; -5 > 79 -i ^- v gyon^^ygVfc, Nf ^OHTTP^r^ o fc7 r 4 As 

Ufrh'&htitz, b 'J -5 >-^<7)U- btfTtSi (i=l,-,N») t U 7 7*n-v3> 
If SMPMfflfoa* <b# tltz^ 7 r 4 fl/lBSI* -f^3^?y9>ro77'fJl't'f XfcFLi (i= 
1,— ,Nf)fci-* 0 ^h'J-5>^-fy03^jr?/B>|:ov»Ttt, <2r¥&V- b (R_to 

>7<DV- bRSi (i-l,-,N.o)Sr«!l'3Sr*o »ofcU- b 



[»2 93 



[0 2 5 93 



[Sfe3 o] 



(R_total- 




1=1 
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^-v: 50/ 



£ x ttz$\\ *)=i£T£ Ltv>4v»^ b 'J - 5 struct s y b ^KflKteftFKftl «9 S"C, $ <b £ 
j^ofcV- b£^ 7r^i^I^'f7 p ^3^^y3 ^©H77'f;H'f X#fiv>4tf)I 

[0 2 6 3] 

[0 2 6 43 
(|&9io#ioo^jft<&S8&tf>3b*3 

5^o&ioo^jfe<«a8-eW\ :£^olS30|iMom^«KlJnx.> #c<*>J:?fc3b 
*#»fett*o hffil»«Rfc*5V*"T\ «afefl|V- b&^&AlO. B10W*ife*fflv» 

Kti:^, #Y)v*v? <Dmmw#.*?&. § w^m^t #n t fc, w - > *5e 

10 2 6 5) 

[mil *^^iio*i<^ii© f 7 >x ^- hjg4»ans«o»*Bit?**o 

[0 4] ^f§^OtllO*JfeoMw^- b*Ufli«Btf>ttfis7n bT**o 

[n 5 ] *&w<Dt&2<z>mm<r>j&i&<r> * ? > * > ■ +**««>#jfciH , e* * o 

[H6] ^?)i20ii«© h 5 M'f'igt^f b7-* 

117] ^m<nm2(D^m<o : fm<r>v- nw«7n-f^-bt*4o 

[0 9] fflwf 30^iM?) b 7 M^iiitf^/^ ^ b7- 

[HI 0] 2jc|&^0^30|lifeO^O b7>^*'- hJS^^g^+^Hj^^ * A 

[ui i] ^^i3<7)^iof io v- MHpa<oii^7 n - f ^ - h -e*^ o 
[in] $n^(oi4om»ii^b7^^*'-M c t , iii^ira^^o 
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